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PREFACE

This review and the work entafiled in compiling this report were carried out while the
author was employed by the Department of Agriculture, University of Rhodesia. At this time it was
decided to prepare a detailed "Species Synopsis" on the family Clariidae. The present manuscript
is a preliminary coverage of the topic and the aim of producing this interim publication is to obtain
suggestions and criticism of all interested parties involved in work on the Clariidae.

The author would appreciate any suggestions, additions, or alterations that can be forwarded
by workers in this field before July 1978,

-
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ABSTRACT

Clay, D. 1977. Biology of the tropical catfish (Family: Clariidae) with special emphasis on {ts
suitability for culture (including a bibliography of the Clariidae and related topics).. Fish.
Mar. Serv. MS Rep. 1458. 68 p. '

All avaflable literature relevant to the culture of the Clariidae have been reviewed and
evaluated. The present production of the catfish in inland African fisheries is estimated at over
20% by weight of the commercial catch. Clarias spp. is a particularly suitable fish for culture
because of its dual respiratory system, its extreme hardiness, its broad feeding habits, and its very
wide range of habitat. Emphasis is placed on reviewing the reproduction and digestion of these fish
and their importance for culture. A need of Tocal variety trials is shown to be necessary in order
to investigate the potential for culture of the indigenous Fishes of Africa and Asia.

Key words: Clariidae, culture, bibliography, growth, commercial fishing, reproduction, feeding,
habitat, respiration, anatomy
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RESUME

Clay, D. 1977. Biology of the tropical catfish (Family: Clariidae) with special emphasis on 1ts
suitability for culture (including a bibliography of the Clariidae and related topics). Fish.
Mar. Serv. MS Rep. 1458, 68 p.

’

Toute 1a documentation accessible sur 1'€levage des Clariidae a été passée en revue et
évaluée. On estime que la pfche actuelle de poissons-chats dans 1'intérieur du continent africain
représente plus de 20%, en poids, de ta pdche commerciale. L'espce Clarias coOnvient
particul{drement 2 1'élevage 3 cause de son systime respiratoire double, de sa vigueur
incomparable, de la diversité de ses habitudes alimentaires et de sa trds grande facult€
d'adaptation. L'accent est mis ;ur 1'étude de leur systdme respiratoire et digestif, et sur leur
importance piscicole. 11 apparalt nécessaire de procéder a une s€lection des variétés locales pour
£tre en mesure d'évaluer les possibilités d'€levage des poissons indigénes d'Afrique et d'Asie.



INTRODUCTION

The tropical catfish is an air breathing,
non-scaled, omnivorous, potamdromous member of
the family Clariidae. The Indian catfish
(Clarias batrachus Linnaeus), is found through-
out the Indian sub-continent, the Far East, and
has recently been introduced into both Hawaii
and continental U.S.A. The Asian catfish
(Clarias maorocephalus Gunther) 1s located in
the Far East. The major commercial members of
the African catfish, the subject of this review,
are Clarias gariepinus Burchell, Clarias laszera
Cuvier and Yalenciennes, and Clarias mossambicus
Peters. They are thought by some, including the
author, to be geographical variations of the
same spectes. Jubb (1967) has synonymized C.

" gariepinue and C. mossambicus.! These three
species are distributed throughout Africa from
the Orange River in the south to the Nile delta
in the north (Fig. 1).

8 CLARIDAE

Fig. 1. World distribution of the family
Clariidae (after Hora 1937; Menon 1951;
Ogilvie and Goodrick 1968).

Although many authors have worked in the
field of Clariidae taxonomy (Barnard 1943;
Boulenger 1886, 1896, 1899, 1902, 1903, 1911;
Deraniyagala 1958; Greernwood 1958, 1961; Gunther
1867; Jackson 1955, 1959; Jubb, 1964; Leriche
1901; Mann 1971; Poll 1942, 1943; vaillant 1897)
a detailed synthesis 1s now needed in 1ight of
present knowledge. Table 1 gives a brief résumé
on the commercially important Clariidae with
thetr respective sctientific and common local
names.

1Throughout this péper.wherever Clarias mossam-
bicus is discussed it will be referred to as
Clarias gariepinus.

_ Bleeker)."

C. gariepinus can make up over 50% by weight
of the commercial catch in some Céntral African
fisheries (Harding 1960). More frequently, as
in Lake Kariba, they make up less than 20% by
weight of the catch (Anon. 1972, 1973, 1974;
Harding 1964); even with this lower figure they
must be considered one of the most important
fish of African waters. Mwanza (1972) found
Clarias sp. to be the only one of the three
important commercial species to be unaffected by
the 1968 drying out of Lake Chilwa in Malawi.

The tropical catfish has for many years
suffered an unjust stigma in Africa as a trash
fish, and recently as a nuisance fish in the
U.S.A. (Idyl11 1969). Jubb (1953) stated that
all fish in farm dams were useful except the
'barbel' and furthermore that it was the only
common fish that did not require a fish ladder
to help populate new dams.  More recent inguiry
regarding this fish has sparked interest in its
potential for aquaculture. Many authors (Brown
1955; Coureur and Spaas 1956; Van der Waal 1970)
as well as the United Nations Development Program
(UNDP) (Micha, pers. comm.) have begun investi-
gatfons into various aspects of the biology of
the tropical catfish, specifically for culture.
Farming the Asfan catfish in Thailand has
developed over the last 15 yr into a large and
growing industry (Sidthimunka 1972). The tropi-
cal catfish is very important in Africa and the
Far East in both commercial catches and consumer
preference. One consideration, important to the
African situation, is that many tribes will not
willingly eat the catfish because of taboos
related to its scaleless body. Such feelings are
also {ound amongst the Jewish population of
Israel.

One of the earliest and most interesting
accounts of Clarias sp. was written by the Rev.:
Boake in 1866. He reported that 1n the Mootoo
Rajawelle swamp of [Sri Lanka] the vegetation
was a "continuous sod ... firm enough to support
the weight of natives ... cutting (the) long
grass ... while on some of the firmer parts
bullocks were to be seen grazing." Under this
thick mat was 60 cm of water kept very muddy with
“the consistency of thick pea soup” by the
"large numbers of Hoongas (Heteropneustes
fossilis) and Magooras (Clarias teysmanni
The local people of Ceylon used the
knowledge that the tropical catfish were air
breathers in order to catch them (Boake 1866).
The fishermen cut several holes about 1 m
diameter in the "sod" (described above). This
was done at night when the fish were more active,
and the frequent breathing at the surface indi-
cated their presence. The next day the sod and
peat in a large diameter ring around the hole
were trampled into the swamp bottom, thus forming
an enclosed ring of very muddy water with the
fish trapped inside. The hole was then covered
with long grass criss-crossed in such a way as
to form a mesh-1ike net. When the fish began
rising to breathe, it gave an advance warning by
the air bubbles released before surfacing. The
fishermen thus forwarned had little difficulty
in catching the fish as 1t forced its head up
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Table 1. A 1ist of the major species of the Clariidae of connmrcial 1mportance and their common
names.
Scientific name Synonym Common name/location Ldnguage
Clarias maerocephalus Pla Duk Oui/Thailand Thai
(Gunther) Pla Duk/Thailand Thai
Clarias batrachus C. magur Freshwater catfish/India English
(Linnaeus) : Teysmann's spotted catfish/India English
Magur, Kagga, Ana meenu, Marpoo/India ?
Magura/Sri Lanka ?
Pla Duk Dan/Thailand Thai
Pla Dux/Thailand That
Ca tre, Trey andeng/Cambodia ? .
Ca tre trang/Vietnam Vietnamese
Alabbiyog, Kawatsi/Philippines ?
Keli, Ikan keli/Malaysia Malayan
Leleh, Ikan kalang, Pintet, Tjepi/lndonesia Indonesian
Nga rheo/Kymer Republic ?
Walking catfish/U.S.A. English
Clarias teysmarni Magoora/Sri Lanka ?
(Blecker)
Clarias lazera Nigerian mudfish/Nigeria English
(Cuvier) Kullune, Kulumni, Arungu, Tarwada/Nigeria Hausa
Mali/Uganda ?
Nyai/Uganda ?
Garmout/Sudan ?
Harmut/Egypt Arabic
Armut/Israel Arabic
Clarias eenegalensis Catfish/Ghana English
(Cuvier & Valenciennes)
amenais Ndombi/Zambia, Rhodesia ?
(Castnqnau, Blunt-toothed barbel/Zambia English
Blunt-toothed catfish®/Zambia English
Clarias theodorae Brown barbel, Snake barbel/Zambia English
(Weber) Mulonfi/Zambia ) ?
Mulonge/Zambia ?
Minga/Zambia, Rhodesia ?
Clarias gariepinus C. moesambicus Barber/Republic of South Africa Afrikaans
(Burchell) (Peters) Barbel/R.S.A., Rhodesia English
African catfish/Rhodesia English
Mpongo, Mulonge, Muta/Zambia, Tanzania ?
Sharp-toothed barbe]/ghodesia. Zambia English
Sharp-toothed catfish®/Rhodesia, Zambia English
Maramba/Rhodesia Shona
Ndombi/Zambia, Rhodesia ?
Mubando/Zambia, Rhodesia ?
Black barbel, Zambezi barbel/Zambia English
Mlamba/Malawi . ?
Mali (Twang)/Uganda ?
Nyaki (Kasonzi?/Uganda ?
Mandev/Mozambique Shangan
Slamue chilu/Mozambique, Rhodesta ?
Gariep/R.S.A., Botswana Hottentot

8pame now accepted as 'official' common name (Smith 1975).



through the woven grass net. This method
resulted in about 11 fish per hour being caught.

The hardy nature of these fish, exploited
by the people of [Sri Lanka] for so many years,
is still a source of frequent reports. Tait
(1967) found that in a mass fish ki1l in the
Kafue River system of Zambia no catfish died,
although Tilapia spp., Hepsateus Sp., Synodontis
sp., and Schilbe sp. all died of unknown causes.

COMMERCIAL IMPORTANCE OF THE CLARIIDAE

The Clariidae of Africa is one of the most
important commercial families of freshwater
fishes in traditional subsistence and modern
commercial fisheries2 (Tables 2 and 3). Many
methods are used in fishing but the majority of
catfish are landed by the many gillnet fisheries
of African inland waters. Although Bowmaker
{1973) found C. gariepinus not effectively
caught tn gillnets in a riverine estuary of Lake
Kariba, Ratcliff (1972) found gillnets to be the
major means of catching the catfish in Lake
Malawi. . There would appear to be great varfation
4n the catchability of Clarias spp. in gillnets,
in varfous locations. Other methods seem to
have less variability; seine nets appear to be
universally ineffective in catching catfish;
this may be due to the diving behdviour of the
Clariidae. When cornered or disturbed, these
fish dive into the mud allowing the toe rope of
the seine to slide upward over their bodfies.
Williams (1960) gives records for the same river
for a gillnet fishery and a seine-net fishery,
the latter catches ¥ to % by weight of the
former (Table 2). .

tonglines are widely used in Tanzania
(Batley 1966; Soulsby 1960) and other African
countries; in some lakes they are nearly 100%
selective for Clarias spp. (Clay 1972, Mortimer
1959) because few other indigenous fish take
sti)l dbait. Such knowledge would be a useful
management tool to allow more complete cropping
of this very productive fish. In small dams
(as in Table 3) where the Clarifdae can make up
over 30% of the production, this very selective
form of fishing requiring a low capftal invest-
ment would allow an economic harvest of at least
one-third of the total production. This would
be especially important where gillnets could not
offer a large enough economic return. During
the annual spawning migrations in the Barotse
flood ptlains of Zambia, traditional spear
fishing is very widely used to harvest Clarias
spp. (Bell-Cross 1974). Many of the very colour-
ful traditional fishing methods such as basket
fishing, trap fishing, and weir fishing are all
effective in catching Clarias spp. although not
totally selective for them,

2The purse-seine fishing of Lake Tanzania and
Lake Kariba are notable exceptions to this.
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As well as being an important fish in
tonnage landed, it is one of the most sought
after fish in Africa. Balon (1972) lists c.
gariepinug in the top four highly preferred fish
of Lake Kariba, while Mann (1964) found Clarias
sp. 1iked by the African consumers for taste and
high fat content. Often the 1ikes or more par-
ticularly the dislikes are regional in nature
and related to taboos dealing with scaleless
fish.

The nutritive value of C. gariepinus has
been investigated by Watanabe (1971). Water was
found to be approximately 81% of the live weight,
rising’ in winter with a corresponding drop in
oil level which is generally about 2%. Protein
levels are about 16% with ash levels running at
1%. Watanabe placed the loss after commercial
gutting and removing the head at 44%, and after
filleting at 66%.

Figure 2 gives some indication of the sea-~
sonal nature of catfish catches in gillnets.

-
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Seasonal variation in the catch per
unit effort of Clarias gariepinus of
the commercial gillnet fishery of Lake
McIlwaine (data averaged over a 13-yr
period). The numbers at the end of
each of the four curves are gillnet
stretched-mesh measurements.

Fig. 2.

Although the "seasons" do not necessarily coin-
cide in all Takes, a cyclical pattern is evident
in most. In the Mwenda estuary of Lake Kariba
the catch per unit effort (CPU) of Clarias sp.
ranged throughout the year from 0.3-1.6 kg

100 m~! per night set (Bowmaker 1973). Great
variation also occurs in catfish catches from
different lakes. In contrast to the low yield
of the Mwenda estuary of Lake Kariba, Lake Mweru,
Zambia, has yielded approximately 6.3 kg 100 m=1
per night set (Bowmaker 1963), while the CPU in
Lake McIlwaine, Rhodesia, has ranged from 2.5 to



Table 2. Importance of the family Clariidae 1n Africa as pércent of the catches of commercially valuable
fishes (species of Clariidae as per species code and fishing method as per method code).

Location

Percent catch

Fishing method by weight by numbers Author
Lake Tanzania, Tanzania L.F. 75 (C.spp.) Soulsby (1960)
Malya Dam, Tanzania C.G.N.F. 3 (C.g.g Balley (1966)
Lake Kitangiri, Tanzania L.F. & S.F. majord (C.g.) Lockley (1960)
Lake Ruka, Tanzania C.G.N.F. (B) 10-50 (C.spp.) Mann (1964)
Barotsed, Zambia C.G.N.F. 4.5 (C.g.g Bell-Cross (1974)
C.G.N.F, 4.5 (C.n.)
W.F. 6.8 (C.n.)
T.F. major C.g.
E.G.N.F. 7 C.g.§ 2 .q. Duerre (1969)
E.G.N.F. 8.5 (C.n. 4 .n.
C.G.N.F. 4.5 (C.q.) 4, .q.
a C.G.N.F. 2.5 (C.n.) 2. .n.
Kafue®, Zambia C.G.N.F. majord (C.g.) Carey (1971)
C.G.N.F. major C.n.)
C.G.N.F. 43 (C.spp.) MaclLaren (1956)
S.N.F. 6 C.spp.)
Kafue River, Zambia C.G.N.F. (1954-1958) 29-52 (C.spp.) Williams (1960)
S.N.F. (1954-1958) 7-24 (C.spp.)
S.N.F. 3 (C.spp.) 14 Everett (1971)
Lake Bangweulu, Zambia C.G.N.F. 60 (C.qg.) Harding (1960)
C.G.N.F. 7 (C.m.)
Lake Mweru-Wantipa, Zambia L.F. 90 .g.) Allen (1964)
C.G.N.F. 7 .g.)
C.G.N.F. <1 .g.) Allen (1965)
Lundazi Dam, Zambia E.G.N.F. (1954) 42 (C.g.) 25 .g.) Mortimer (1959)
E.G.N.F. (1955) 50 (C.g.) 28 .g.)
E.G.N.F. (1956 50 (C.g.; 27 .g.)
E.G.N.F. (1957 44 (C.q. 23 .g.)
E.G.N.F. (1958) 20 (C.q.) 8 .g.)
Lungwewungu River, Zambia C.G.N.F. 14 (C.g.) Bell-Cross (1974)
North Kashiji River, Zambia C.G.N.F. 30 (C.q9.)
South Kashiji River, Zambia C.G.N.F. 4.6 (C.g.)
Small stream, Zambia A. 14 Mortimer (1965)
Stream, Zambia W.F. 7 {C.spp.) Bell-Cross (1971)
Zambezi River, Zambia C.G.N.F.(Below dam wall) 6 (C.g.g Bowmaker (1960)
Zambezi River, Rhodesia C.G.N.F.(before closure - 3-5 (C.q.) Harding (1964)
of Kariba Dam wall)
Lake Kariba, Rhodesia C.G.N.F, 20 (C.q.) Hard? g (1964)
C.G.N.F. 18 (C.q.) Coke (1968)
C.G.N.F. 16 {C.q.) van der Lingen (1971)
E.G.N.F. 5 Allen (1965?
C.G.N.F, (1971) 4.5 (C.q.) Anon. (1972

-v:.



Table 2. (cont'd)

Percent catch

Location Fishing method by weight by numbers Author
C.G.N.F. {1972) 3.3 (C.g.; Anon. (1973
C.G.N.F. (1973 3.8 (c.g. Anon. (1974
P. 2 $C.g. ' Balon (1973)
(Mwenda Estuary, Lake Kariba) E.G.N.F. 6.3 C.9. 5 (C.g.) Bowmaker (1973)
Mwenda River, Rhodesfa P. 28 (C.q. b
Lake McIlwaine, Rhodesia C.G.N.F. 20-76 (C.g. Unpublished
E.G.N.F. 10 (C.q. Van der Lingen (1962)
Lake Kyle, Rhodesia E.G.N.F. 5.3 (C.g.) 1.6 (C.qg. Minshull (1975)
S.N,F. 1.9 (C.g.) 0.08(C.g.
c A. 2.5 $c.g.) 0.9 (C.g.
Lake Chilwa~, Malawi C.G.N.F. & P.S.F. (1965) 25 C.spp.) Ratcliff (1972)
C.G.N.F. & P.S.F. (1966) 40 (C.spp.)
Zambezi River, Mozambique C.G.N.F. (before closure 17 (C.g.g 3.5 (C.q.) Morais (1974)
of Cabora Basa Dam)

Footnotes

r100d plain; Unpub11shed data from Tiger de Fisheries (Pvt) Ltd., Norton, Rhodesia (13-yr range)
average over 50%; CLake on a drying phase; 9No figure given.

Species Code

C.9. - Clarias gariepinus
C.n. - Clarias ngamensis
C.m. - Clariaa mellandi
C.spp. - Clarias spp.

Fishing Method Codes
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Commercial gillnet fishery
Experimental gillnet fishery
Bottom set

Longline fishery

Trap fishery

Spear fishery

Weir fishery

Seine net fishery

Purse sefne fishery
Poisoning

Angling
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Table 3. Importance of Clarias gariepinus in small dams of Rhodesia.
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(Data taken from publications

and internal reports of Department of National Parks and Wildlife Management, Rhodesfa.)

¥ catch by .
Location Fishing method/date Weight  Numbers Author
Cleveland Dam, Experimental gillnet fishing
Salisbury /May 1962 24.1 7.8 Toots (1968)
/November 1962 6.2 1.7
/September 1967 27.7 14.5
/January 1968 24.0 7.9
Angl1ng/1962-1966 8.4 4.0
Silalabuhwa Dam, Experimental gillnet fishing
Insiza, TTL /June 1970 3.3 2.0 Toots (1970
: /March 1971 3.5 0.9 Toots (1971
Nyambuia Dam, Experimental gillnet & seine
Marandellas net fishing/April 1969 90.0 66.0 Toots (1969a)
Nyakambira Dam, Experimental gillnet & seine
Marandellas net fishing/April 1969 0.0 0.0 Toots (1969a)
Gwenoro Dam, Experimental gillnet fishing
~ Gwelo /May 1974 58.0 10.0 Toots (1974a)
Ngamo Dam, Experimental gillnet fishing
Gwelo /April 1974 29.1 15.3 Toots (1974c)
Impali Dam, Experimental gillnet ?ishing
Selukwe /May 1974 61.0 40.0 Toots (1974a)
Whitewaters Dam, Experimental gillnet fishing ‘
Lalapanzi /April 1974 : 27.4 10.2 Toots (1974c)
Ngondoma Dam, Experimental gillnet fishing
Ngondoma /April 1969 78.0 34.0 Toots (1969b)
/April 1971 7.9 1.4
/April 1974 19.1 6.3
Pindi Park Dam, Experimental gillnet fishing
Banket /September 1974 35.0 9.0 Toots (1974b)
Chinwerwe Dam, Experimental gillnet fishing
_ Banket /1972 23.3 6.1 Toots (1972)
Ngesi Dam, Experimental gillnet fishing
Ngesi National Park /March 1962 ' 9.0 3.0 Van der Lingen
/June 1962 8.0 4.5 (1962b)
/October 1962 14.5 5.8
Sebakwe Dam, Experimental gillnet fishing
Sebakwe National Park /Jdune 1962 6.0 4.8 Yan der Lingen

(1962c)
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7.8 kg 100 m~1 24 h™! over a 13-yr period (unpub-
1ished data from Tiger Bay Fisheries (Pvt) Ltd.,
Norton, Rhodesfa).

The selectivity of some fishing methods
should be utilized as a management technique to
permit "catfish fisheries” on the major lakes of
southern and central Africa. This would allow a
heavy fishing pressure to be placed on this fish
while not placing as much pressure on the less
plentiful species. Many new dams will be built,
hopefully with fish ladders incorporated into
" them, and it would be valuable to place commer-
cial fisheries on these fish ladders during the
floods to remove a percentage of all migrating
fish. In the spectal case of (Clarias spp. which
are the only fish to move up the ladder at night
(Bell-Cross 1960), special automatic traps har-
vesting all fish could be used during the hours
of darkness. o

From routine observations of commercial
fisheries in Zambia, Bell-Cross (1974) found the
numbers of large catfish to be increasing. This
has been attributed tu the reduction in numbers
. of the crocodiles once so plentiful on large
African rivers. Although these larger catfish
are of interest to individual sports fishermen,
they are unlikely to increase the production of*’
these fish which already produce an estimated
one-fifth (20.1%) of the fish protein of East
and Central Africa.

)
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Skull and brain of Clariidae.
nerves, dorsal view.

Fig. 3.

A. Skull bones, dorsal view.
C. Pituitary gland and brain, lateral view.

ANATOMY

Early writers (Angelopulo 1947) felt that
the maximum size of the African catfish was
dependent upon the locality in which it was
caught. Although the size of the habitat can
affect the maximum length, a more important factor
appears to be the temperature regime of the
environment. Personal observations by the author
and data from several sources recorded by Bruton
(1976) indicate that in Rhodesia and South
Africa there s a definite trend to larger fish
in more southern regions. The largest fish are
found in the Orange and Vaal Rivers and the
smallest "maximum" sized fish are found in Lake
Kariba and the Zambezi Rjver.

The head of Clarias spp. is a massive,
broad, dorso-ventrally flattened structure,
heavily armoured by very thick skull bones. It
is covered by a very thin layer of skin through
which can be seen the many small glanular tuber-
cles (Fig. 3). The trunk stretches from the
back edge of the skull to the uro-genital pores
and is cylindrical. The caudal region makes up
the rest of the body from the uro-genital pores
to the tail. This section is elongate and
laterally flattened. The variation in body
shape is used by this adaptable fish. The dorso-
ventral flattening of the anterfor region is
useful in terrestrial locomotion and benthic

0s i m
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B. Brain cavity with major
abc. - air bladder

capsule; at. - accoustic tubercle; cbl. - cerebellum; crb. - cerebrum; e. - eye; f -
frontal bone; ff. - frontal fontanelle; inf. - infundibulum; mb. - maxillary barbel;

n. - nasal bone; ob. - olfactory bulb; os. - olfactory sac; ot. - olfactory tract; p. -
pituitary gland; pf. - parietal fontanelle; so. - supra occipital bone; II - optic nerve,

(Adapted from Angelopulo 1947; Lehri 1966).
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feeding, while the laterally flattened tail is
well adapted for swimming. Another asset of
the dorso-ventral flattening of the head region
is the ability to evade seine nets as mentioned
previously.

The colour of Clarias spp. varies from a
mottled beige to dark red-brown or olive green
depending upon the environment. When moved from
one enviromment to another different one, the
fish's colour can change completely in only
10-15 min. Mills (1966) feels that the fish is
mottled in bright 1ight due to pigment concen-
trations in special cells, called chromatophores.
Counter shading common to most fish is present
with a dark upper surface and a white ventral
surface. (. gariepinus of East Africa acquires
a red tinge bordering its dorsal fin during the
breeding season (Bailey 1966). Similar colouring
was noted in spawning C. lazera in Israel (Clay,
in press). i

The entire Clariidae family {s scaleless
with a mucus coating nver a tough skin. A1l of
these catfishes have sensory barbels located
* around their large terminal mouths. There are
five pairs of barbels, the largest are a con-
tinuation of the corners of the mouth and are |
called maxillary barbels. The inner and outer
mandibular barbels are located on the lower jaw,
while the nasal barbels are located on the upper
jaw. A11 barbels are proportionately longer in
the very young fish. The young fish have been
observed in Lake Kariba to hang suspended by the
surface tension of their long barbels; in this
upright position they filter water and zooplank-
ton through their gill rakers in order to feed
(Junor, pers. comm.). The barbels have been
reported to be richly supplied with taste buds
(Das 1927) and are innervated by the Vth nerve
(Angelopulo 1947). More recently Rajbanshi
(1966) has found through histological studies
that all of the barbels on C. batrachus are
simflar in makeup. Taste buds are present but
no tactile organs are to be found in the epider-
mal region. An hypothesis for this is drawn up
. on the basis that Clarias spp. are bottom
feeders while other catfishes such as Wallago
attu which have large numbers of tactile organs
are mid-water feeders.

There are two small openings located on the
snout. These nasal pores are external sensing
devices - the posterior opening is a slit
located behind the nasal barbel while the
anterior one is slightly raised. The lateral
1ine, another external sensory receptor, extends
the entire length of the trunk and caudal regions
and 1s connected to the exterfor by a series of
raised pores (Mills 1966). Although not visible
on the skull of a living fish, the courses of
the branches of the lateral line are indicated
by g;ooves in the bones of the skull (Angelopulo
1947).

The eyes are located on each side of the
massive skull near the anterior end. They are
very susceptible to damage by gillnets even
though they are protected by a thick membrane

(Mi11s 1966). Posterior to the eyes and cen-
trally located in the skull is the frontal fon-
tanelle and further back is the smaller parietal
fontanelle. The latter 1s often pierced by
fishermen to kill these fish. .

The teeth are located in bands in the mouth
and throat. The premaxillary band is in a
crescent shape and was frequently used for taxo-
nomic identification. Jubb (1967) has recently
synonymized C. gariepinus and C. mossambicus as
the only reason for their previous separation
into two species was on the basis of their teeth
patterns. Plates 1 and 2 show the upper jaws of
two C. gariepinus from Hartbeespoort Dam {in the
Republic of South Africa that would hzve pre-
viously been separated into two species. The
vomerine pads located in the throat cavity
appear to serve a swallowing function. The
author has observed that when these pads are
stimulated with a blunt object the throat con-
vulses in a swallowing reflex.

In Clarias spp. the unpaired dorsal and
ventral fins are well developed and do not join
the caudal fin which forms a separate rounded
homocercal tail. All the fins are supported by .
soft dermal fin rays (lepidotrichia). As well
as these soft rays each of the pectoral fins is
supported by a hard calcareous spine. This
serrated spine is used for both terrestrial loco-
motion and defence (Nawar 1958). They can
inflict serious wounds which are often infected
by the ever present mucus secretions of the cat-
fishes; this has given rise to the belief that
these spines are poisonous. Das (1927) reported
C. batrachus using these spines for fighting.
When overcrowded in small containers, the fish
will fight until the weakest die. The author
has observed that they often appear to lie side
by side and by making sudden whip-1ike motions
they endeavour to drive their spines into each
other. These spines make a formidable weapon by
their locking mechanism - a slight forward clock-
wise twist locks the spine (Nawar 1954).

The spinal column of C. gariepinus is made
up of two sets of vertebrae totalling between
60 and 73 (Angelopulo 1947) while C. lazera has
between 65 and 67 vertebrae (Nawar 1954). This
is another indication of the close relationship
of these separate species. The first five of
these vertebrae are called the "complex verte-
brae" (Mills 1966) and have been modified to
form the Weberian ossicles which are fused to
the skull and enclose a lobed air sac. This may
be a special adaptation to provide better mus-
cular attachment and flotation for the relatively
large head. The first five (or less) unattached
vertebrae have single thick spines. It {s from
these vertebrae (usually the first three) that
the bones for ageing the catfish are chosen
(Appelgate 1950; Balon 1974; E1 Bolock 1972).
After these come a short series of vertebrae
with double spines; the majority of vertebrae
follow with single slender spines. The caudal
and trunk vertebrae are similar except for the
haemal canal contatning the caudal vein and
artery. The terminal vertebrae are connected to



the haemal spines as a series of hypurals forming
the base of the homocercal tail (Angelopulo
1947). There are 13 pairs of pleural ribs.

These “floating ribs" are attached to the
anterior surface of the ventro-lateral process
of the vertebrae. From a consumer's point of
view, Clariidae with their relatively small
number of bones are desirable fish when compared
to the Cyprinidae family which have large num-
bers of very fine bones throughout the body.

The sex of Clariae Spp. can be observed
externally on most fish over 17 c¢cm in length and
internally on most fish over 13 ¢m. Males and
females can be separated on the basis of the
external genitalia. The males have a sharply
pointed genital papilla into which the ureter
and genital ducts empty. In the female the
genital opening is 1ittle more than a mole-1ike

rowth. In both sexes the uro-genital pores are
ocated behind the anus.

The ovaries in Clarias spp. are paired,
elongated, sac-like structures lying in the body
cavity. They are usually equal in size but
occasionally one is larger than the other and
rarely one is absent. The caudal end of the
ovary 1s attached to the genital papilla through
a common oviduct. As maturity progresses the
ovary changes colour from creamy white to
greenish or reddish-brown. The testes are also
paired, elongated structures but they are more
flattened and ribbon-like. When immature, the
testes are smooth edged but at maturity the
edges become serrated. The size of the testes
is generally equal but, as with the ovaries,
they can vary. The colour at maturity is
usually creamy white.

The pituitary gland (Fig. 3) is a white
ovoid structure located immediately posterior to
the prosencephalon on the floor of the brain
cavity (Angelopulo 1947). It is easily removed
and dehydrated in acetone and can be used for
induced breeding (Van der Waal 1974).

There are two peculiarities in the African
catfish: both the liver and kidney have lateral
lobes embedded in the body musculature (Nawar
1955). .The liver lobes are embedded behind the
pectoral girdle, while the kidney lobes are
lgcated behind those of the 1iver (Plates 3 and
4). ’

The major nerves of Clarias spp. are large
and easily traced. This factor along with the
wide distribution and extreme hardiness make
Clarias spp. an ideal fish for classroom study
(Bowmaker, pers. comm.; Mills 1966). Supplying
African secondary schools with indigenous fish
for dissection would be a large industry in
itself. This would certainly bear investigation
rather than importing exotic fish into Africa
and Asia where foreign exchange is always at a
premjum.

RESPIRATION

These catfish are one of the most widely
distributed fish in Africa, often beingmost
plentiful in environments inhospitable to other
fishes. One of the greatest assets for Clarias
spp. in regard to its adaptability is its modi-
fied respiratory system. The tropical catfish's
ability to utilize atmospheric oxygen allows it
to live in shallow tropical pools in which few
other freshwater fish can survive due to the low
dissolved oxygen levels resulting from decom-
posing, organic matter and the high temperature
regime. Most fish that are adapted to aerial
respiration live in such environments (Saxena
1963). Clarias spp. falls into Hora's (1935)
second category for air breathing fishes, i.e.
those fishes from pools, marshes, and side
streams.

The accessory breathing organs of C.
batrachus are made up of the following four
parts: (1) supra-branchial chamber, (2) the fans
or gill plates, (3) the dendritic organ, and .
(4) the respiratory membrane (Munshi 1961).
Recently it has been proven through electron
microscopy that the respiratory argans of C.
batrachus are modified gill structures (Hughes
and Munshi 1973). The respiratory organs of the
Clariidae are located in two chambers in the
posterior part of the skull under the thick
dermal parietal bones. Each chamber or arboe-
scent organ consists of two dendritic tree-like
growths that arise from the upper ends of the
2nd and 4th gill arches.

The respiratory chambers are walled by
*gi11-fans”, structures that are histologically
similar to gi1l filaments (Greenwood 1961) and
which act as valves which control the retention
or expulsion of air (Bowmaker, pers. comm.).

The two respiratory trees develop from the
epibranchials of the gi11 arches. The posterior
tree is always larger and more fully developed
than the anterior. These arborescent organs
develop late in the postlarval stage (Greenwood
1956). The first knob or tree develops about 3
cm while the anterior tree (from the second gill
arch) develops somewhat later, possibly about
the 5-cm stage (Greenwood 1961). This is very
suitable as Clarias spp. take about 4-6 wk to
grow to 5 cm. As the nursery habitat is still
well Oxygenated at this time, the fry are able
to temporarily breathe through their gills.

A Clarias spp. releases several large
bubbles through its opercular openings when
rising to the surface to breathe. It then opens
jts mouth above the surface, closes it, and
dives steeply. The angle of the dive forces the
air to the back of the buccal cavity where it
rises and fills the two respiratory chambers.

.
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Donnelly (1973) suggested that the barbels are
used as trigger mechanisms for stimulating the
release of air; this is done by sensing the

surface tension of the water as the fish rises.

Early workers thought that Clarias spp.
would drown if kept from the surface (Boake
1866; Day 1868; Dobson 1874). It has now been
proven that C. batrachus does not drown if pre-
vented from reaching the surface as long as it
is kept in well oxygenated water with the carbon
dioxide continuously removed (Abdel Magid 1970;
Hora 1935; Jordon 1976). Oxygen uptake by
haemoglobin of the catfish is very good and it
is remarkably insensitive to high carbon dioxide
levels (Fish 1956). This latter point is very
important in aerial respiration as the carbon
dioxide levels would tend to build up in the
intervals between aerial breathing. At oxygen
levels below 1 ppm in the water all aquatic res-
piration stops completely as the oxygen would
tend to diffuse from the blood through the gills
to the outside environment (Saxena 1963).

The rate of opercular movements increases
until just before surfacing, and is lowest
immediately after (Abdel Magid 1970). Low
oxygen tensions increase the aquatic respiration
rate; at very low oxygen levels {>1 ppm) oper-’
cular movements cease. C. batrachus at tempera-
tures around 30°C come to the surface as
frequently as half-minute intervals; this is due
to the very low dissolved oxygen (D.0.) levels
at high temperatures (Das 1927).

This ability to change from aquatic res-
piration to aerial respiration makes the family
Clariidae fdeal for culture. In tropical warm
water pond culture one of the greatest assets,
high planktca production, 1s also one of the
greatest drawbacks. The high phytoplankton pro-
duction leads to excessive diurnal fluctuations
in D.0. levels, often resulting in anoxic con-
ditions by dawn. Clarias spp. are able to with-
stand this condition with no adverse effects.
Even more difficult to use for fish culture are
~ oxidation ponds; the high biological oxygen
demand (B.0.D.) 1in these ponds often means that
even though there is a very high level of pro-
ductivity, it is almost impossible for ordinary
fish to survive. Further advantage of aerijal
respiration for the culturist is in the marketing
of live fish (Hora 1934). Because Clarias spp.
can survive for as long as 18 h in a basket with
wet grass, the marketing problems, especially in
the tropics, are reduced considerably.

Several theories have been put forward for
the evolution of the ajir-breathing fishes. Most
of these are only further adaptations of an
early theory put forward by Carter and Beadle
(1931) and later modified by Hora (1935). This
theory states that lack of oxygen in shallow
tropical waters must have been responsible for
evolution of the air breathing habit in these
fishes. Carter (1931) also pointed out that the
high carbon dioxide levels were a very important
factor in this evclutfon. According to Hora

(1935) the dendrite tree of the Clariidae was
originally developed to increase the surface of
the respiratory epithelium.

Although several adaptations have been
added to the respiratory system of the Cdariidae,
several items have also degenerated. The air
bladder of Clarias spp. is present in small fish
and becomes relatively smaller as the fish grows.
It is eventually enclosed in a boney capsule
projecting laterally from the back of the skull,
just posterior to the junction of the fused and
free vertebrae (Das 1927). - The genus Xenoclarias
is one group of the Clariidae that has readapted
to lacustrine conditions. The aerial respira-
tory organs have degenerated in these fish until
they no longer surface and, in Lake Victoria,
1ive)permanent1y at depths of over 40 m (Gee
1969).

HABITAT AND DISTRIBUTION

Members of the Clariidae are found distri-
buted throughout Africa from the Umtamvuma River
(Crass 1966? and the Orange River in the south,
to the Nile in the north; through the Near East,
especially Syria, and into India and the Far
East (Hora 1937). They are now also found in
Hawail and in southern Florida in the continental
U.S.A. Figure 1 shows the world distribution of
Clariidae.

The major habitat for Clariae spp. 1s warm
shallow tropical pools, although several species
have readapted to deep lacustrine conditions
(viz. Xenoelarias spp.). In Lake Kariba the cat-
fish was found to be more common at 2 m depth
than at 5 m, and more common at 5 m than at 10 m
{Mitchell, pers. comm.). The catfish is one of
the most widely distributed fish in Africa. The
major 1imiting factors to distribution are low
temperatures (Pardue 1970) and salinity {Clay,
in press). They have been found above and below
waterfalls (Bell-Cross 1968), in pans or pools
that were previously dry and have no inlet (Das
1927), and in drying river pools with only mud
as a medium of support {Donnelly 1973).

Although a minimum temperature of less than
10°C is generally fatal to C. batrachus (Pardue
1970), a diurnal range of between 13.5 and
27.5°C (Donnelly 1973) does not seem to have any
adverse effects. This tolerance of a wide
diurnal range of temperatures is another strong
asset for fish culture operations where the
shallow ponds often can exhibit great daily
fluctuations in temperature.

Salinity trials on C. lazera indicate that
the fish cannot survive salinities over 15 ppt
and, as such, estuaries of more than 50% sea-
water would provide an effective barrier to dis-
tribution (Clay, in press}.
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Their aerial respiration and ability to
move over land are major adaptations allowing
such wide distribution. In India, when pools
are disappearing in the dry season, (. batrachus
bury themselves in the moist mud below the sur-
face (Das 1927). This gave "rise to the super-
stition [then] current amongst the peasantry
that they have been rained from the clouds...as
they appear in great numbers after the monsoons"
begin (Das 1927). Whether these fish truly
aestivate must still be proven; Donnelly (1973)
observed C. gariepinus 1in drying pools in
Africa and found that, even when only a thick
1iquid mud remains, the fish were still actively
breathing. In this case predators reduced the
numbers of Clarias spp. as the pool dried up;
the major predators besides man in Africa are
crocodiles (Hipple 1946), the fish eagle
{Donnelly 1973; Jubb 1952; Junor 1967) and
marabou storks (Donnelly 1973).

An unusual adaptation to habitat desiccation
in the African catfish was observed in Natal,
R.S.A. Clements (1974) observed several
Clarias spp. in a small river pool to cross a
short sand bar and jump into a "den". The den
had an opening about 15 cm in diameter and con-
tatned water below ground level. This retreat’
to a den utilizing ground water is one method of
survival when the surface water dries up.

Unlike C. batrachus described earlier, C.
gariepinus and its near relative the vundu
(Heterobranchus longifilis) are only partially
adapted to habitat desiccation. When conditions
become too severe, these fish often try to leave
the Tocal enviromment, usually by means of
terrestrial locomotion.

Much work has been done on movement of
Clariidae over land (Boulenger 1907; Das 1927;
Johnels 1957; Welman 1948). The spines are kept
rigid during "walking” by a T-joint that locks
into position (Nawar 1954, 1955). Johnels
(1957) filmed this locomotion as a rolling move-
ment using the spines alternately as levers to
heave the body from the ground (Fig. 4 shows a
sample of this motion). Sandon (1950) records
C. lasera as moving over 200 m from a swamp to
a river in the Sudan. Although terrestrial loco-
motion has been observed and filmed, the author
has observed that it cannot successfully take
place over dry ground and Bell-Cross (pers.
comm. ) noted that it generally involves a down-
hi1l slithering type of walk.

REPRODUCTION

The reproductive biology of a fish being
considered for culture is perhaps the second
most important factor after the study of feeding
and growth. Many researchers have studied the
reproduction of the Asian catfish (Khan 1972;
Sidthimunka et al. 1966; Sidthimunka and-Ekuru
1959; MWanichakorn 1962) and the African catfish
(Carey and Bell-Cross 1967; Corbet 1960; Holl
1966; Nawar and Yoakim 1962; Van der Lingen

1965; Van der Waal 1974). The Asian catfish

(C. batrachus) appears to be similar in breeding
habits to the American catfish (Ictalurus
punctatus) by breeding in dens, while the
African catfish (C. gariepinus) more cldsely
resembles the cultured carp (Cyprinus. earpio)
and breeds on flooded vegetation. Neither method
poses any serious problems to culturists that
cannot be solved by some basic research.

The African catfish was first investigated
in East Africa by Greenwood (1955). He followed
a spawning run in a flooded low lying area
adjacent to a stream. During the time of this
spawning run, he artificially fertilized some
ova and found that they hatched within 23-25 h
at 24°C. In later studies Greenwood (1957)
found the ova hatched in nature between 36 and
42 h after fertilization. Holl (1968) found C.
gariepinus in Central Africa had similar breeding
habfts and the same size ova (1.5-2.0 mm
diameter) as the previously describad c.
gariepinus, and that it required 40-48 h at a
temperature of 20-24°C for hatching to occur.

Fig. 4. The muscular contraction of the
Clariidae in swimming (A) and terres-
trial (B) locomotion (white shading

indicates musculay contraction).
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The larvae ranged in size from 3.5-4.0 mm
and both Holl (1968) and Greemwood (1955) report
the larvae swim actively and have a ventral
sucker for resting on the substrate. Pham (1975)
found the larvae of (. lazera when cultured must
be aerated for at least the first 12 days.
Bowmaker (1973), in his description of the
development of a Clariid (thought to be Hetero-
branchus longifilis), records they were almost
continuously quiescent, resting on the bottom.
These larvae were larger than Clarias spp.

(5.3 mm at hatching + 8 h), although the fry
were approximately the same size in later
development. All the above workers indicate the
extreme rapidity of development in the first

50 h. This .-ay be an adaptive feature to com-
pensate for the short-1ived nature of the
flooded nursery grounds. Greenwood (1955)

found the young fry could withstand diurnal
temperature variations of 22-34°C. The yolk sac
is completely resorbed 6-8 days after hatching
when the fry begin feeding on zooplankton and
insect larvae. Pham (1975) found the larvae
reached 15-30 mm in 15 days in culture condi-
tions when feeding on zooplankton.

The breeding behaviour of C. gariepinus was
studied in aquaria by Van de Waal (1974). The |
spawning was found to occur at intervals, each
emission of ova being made up of a small cloud
of eggs followed by some gas bubbles. Van der
Waal ?1974) observed that "while swimming
actively together, the male ... folds himself
around {the female's] head and body for a period
of from 15-30 sec. During the last few seconds,
the male's body presses hard laterally on the
female's head, shivering continuously. At this
stage the female's body also starts to con-
tract ... [and] in a sudden movement the female
bends her bedv sideways, often pushing her face
into the substrate while the male moves back-
wards ... still folded around the female's body
and still shivering. Immediately a small cloud
of ova 1s ejected ... ." The eggs were widely
distributed over the substrate by the vigorous
flicking of the female's tail. A large adhesive
disc attaches the eggs to the substrate within
about 60 sec. In a natural situation this
adhesive nature permits wide distribution and
thus adequate oxygenation of the ova. Similar
behaviour was observed in the field with c.
lazerq in Israel (Clay, in press).

Unfortunately the adhesive nature of the
eggs makes artificial fertilization of large
numbers difficult as they tend to clump together
and high mortalities result. Work needs to be
carried out on artificial stripping, fertili-
zation, and hatching of the African catfish to
facilitate the production of the millions of fry
required for culture. Clay (in press) has tried
using the method described for carp ova (also
sticky by nature) and found it successful in
preventing clumping of ova.

Under natural ‘conditions a serious problem
of fry mortality among the African catfishes
has been found. It is generally attributed to

cannabalism, both parents and larger fry

preying upon fry. This cannabalism has been a
factor leading to Micha's (1975) failure to
achieve survival of fry in densities over 1450
individuals per ha. After hatching, the fry

of C. batrachus have also been found to be
cannabalistic, so intensive feeding and frequent
grading are required to prevent mass mortalities
in culture conditions.

The ova of C. maerocephalus are slightly
smaller in size (1.3-1.6 mm) (Sidthimunka 1972)
than the ova of the African catfish although
Khan (1972) found C. batrachus ova in India
averaged 1.8 mm in diameter, with the fry
hatching out at 5.8 mm. (. batrachus of Thailand
spawn in deep water, preparing a horizontal hole
or den in the bank about 20 c¢cm in diameter and
25 cm deep. The eggs are deposfited and stick to
the vegetation and soil surface, and hatch in
less than 20 hours at 25-37°C. (. macrocephalus
spawn in water less than 30 cm deep (Tongsanga
et al. 1963) and build their 'redd’' or nest about
30 cm in diameter and 5-8 cm deep on the grassy
bottom. After the eggs are deposited and stick
to the substrate the male then guards the nest
while the female remains close by.

Most authors indicate that, although the
breeding season for both the African and Asian
catfish may vary as to the month of occurrence,
it nearly always coincides with the onset of the
rainy season (Bowmaker 1973; Greenwood 1957;
Holl 1968; Sidthimunka 1972). The author
observed that C. lasera in Israel spawn at the
end of the rainy winter season as the weather
warms but before the winter flood waters recede.
This latter observation may indicate that
temperature is the major stimulus dependent upon
sufficient water. A1l researchers have empha-
sized the short duration of their observed
respective spawning runs. Bowmaker (1973)
describes C. gariepinue from Lake Kariba as
going up the rapids in "gay abandon" with no
concern of damage. .

Bowmaker (1973) had the unique opportunity
of observing (through the clear water beneath a
Salvinia mat in the Mwenda estuary of Lake
Kariba) that C. gariepinus gathered before the
floods and lay quietly on the bottom in 1-2 m of
water. The suddenness and short duration of the
run reported in Lake Victoria {Greenwood 1956)
indicate this may also be the case there.

Seasonal maturity in summer rainfall areas
follows a definite pattern as shown in Fig. 5.
Until immediately before the rains few fish are
truly "ripe" - yet within 12 h of a heavy rain
most fish are "running ripe" (Bowmaker 1973).
Both Greenwood (1957) and Holl (1968) have
remarked on the "one shot" nature of the spawning
run; Bowmaker (1973) found the ova diameter of
C. gariepinus had a unimodal distribution, this
being indicative of a single spawner. More
recently i1t has been found that there is a
second peak in the ova distribution at about
300 microns - too small to find by conventional
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washing and hardening techniques (Clay, in press).

_ This latter find indicates that the 'one shot'
nature of the spawning may be more attributable
to environmental conditions than the reproduc-
tive biology of the tropical catfish. Idyll
(1969) has remarked that C. batrachus spawns
through much of the year in Florida. This may
be because seasonal rains do not have gquite the
same regularity there that is found in parts of
Asfa and Africa.

The size at which a catfish reaches maturity
seems to vary with location. Pham (1975) found
cultured fish ready to breed at 8 mo of age.

Table 4 gives some examples of lengths at first
maturity and fecundity of ripe females. Bowmaker
(1973) has called Clarias spp. an 'average fecund
fish' and Greenwood (1955) has mentioned the high
wortality in shallow flood plains for catfish
fry. These two factors make it hard to under-
stand how Clarias spp. can often make up over

50% by weight of the commercial catch throughout
East and Central Africa. One possible explana-
tion for this, aside from the ruggedness and
large size of the Clariidae, is the possibility
of multiple spawning. Pham (1975) found that
artificially induced spawning cou]d be repeated
in 3 or 4 mo.

Greemwood (1957) found small fry in the
lake long after the single spawning run and
postulated that this meant either spawning was
not confined to the streams and rivers during
the floods and occurs in the lake as well, or
the growth rate was low in the lake, in the
order of 5 mm per month. Although the latter
interpretation was favoured, this is difficult
to accept in view of recent work on growth
rates. Corbet (1960) has mentioned that young

C. gariepinus (3-14 cm) were found along rocky
wave-washed shores of Lake Victoria. This is in
an environment with similar vigorous water move-
ments to the temporary streams where spawning
(normally) takes place. In Lake Kariba, Bowmaker
(1973) found ripe fish away from the rivers at
the time of breeding. From Matthes' (1960)
statement that C. gariepinus of Lake Tanzania
breed in the bordering swamps and marshes, it is
not a far (evolutionary) step for the catfish to
begin breeding on vegetated flooded shores of
man-made reservoirs. It can thus be assumed
that African catfish may in some lakes be made
up of two separate breeding populations, those
invading flooded streams and pans and those
breeding on newly flooded shore lines or even
rocky wave-washed coasts, another indication of
the adaptability of this fish.

For culture purposes, leaving Clarias SpPp.
to breed on their own in special breeding ponds
is an expensive and often risky business, as
breeding may not occur. Present-day moves for
nearly all fish culture operations are towards
induced breeding by chemical injection. This
usually fnvolves the injection of a pituitary
extract or some substitute into an already ripe
fish (see Table 5). Khan (1972) has found
mashing testes and stripping ripe eggs into the
sperm suspension was very successful. Problems
did occur though, in that the eggs were non-
floating and sticky by nature and clumping
resulted. Khosa and Chandrasekhar (1972) found .
that a weekly intramuscular injection of 12.5
micrograms of copper acetate in % ml of 0.75%
saline for 3 mo caused formation of many
enlarged yolky eggs when compared to control
fish. More experimental work will determine
optimum chemical levels to stimulate such
maturation and optimum hormonal levels to allow
artificial stripping. This should provide the
information which will result in the production
of a continuous supply of fry. This is more
desirable than a sudden natural production
during the normal breeding season.

In male fish with the gonads surgically
removed, regeneration of the testes was found to
occur and a large change in the histological

structure of the pituftary was noted with little
or no change in the thyroid (Lehri 1966) This
leaves little doubt that the pituitary is of
major importance in maturation and spawning of
the tropical catfish. The location of the pitui-
tary gland is shown in Fig. 3. 1t is located on
the ventral side of the brain attached to the
infundibulum and can be found by removing the
upper skull plates (supraoccipital) and exposing
the brain. If tweezers are used to break the
notocord, the brain can be 1ifted up and forward
from the posterior end and the small creamy
coloured ovoid body of the pituitary gland will
be found beneath.

Lehri (1967, 1968) diyided both the male
and ‘female sexual cycles into five phases: a)
resting phase {3 mo), b) early maturing phase
(48 mo), c) advanced maturing phase (2 mo), d)



Table 4. Table showing the length at earliest maturity and fecundity of the Clariidae.
Length at
Species Location Sex maturity (cm) Length/Fecundity Author
C. gariepinus Lake Victoria, Female 50-75/ 32-48,000 Greenwood (1957)
Uganda
C. gariepinus Lake Tanzania Female / + 4,000 Matthes (1960)
C. gariepinus Katanga (Zaire) Female 60-70/ 30-40,000 Coureur & Spaas (1956)
C. gariepinue Lake Kariba, Male 53 Bowmaker (1973)
Rhodesia Female a4 / 1,450/cm
C. gariepinus Mazoe Dam, Male 43 Van der Lingen (1965)
Rhodesia Female a8
C. gariepinus Lake McIlwaine, Male 45 Munro (1965)
Rhodesia Female 39 45-60/ 20-70,000
C. gariepinus Lake McIlwaine, Male 25 Clay {in press)
Rhodesia Female 28 30-70/ 4-72,000
C. gariepinus Oliphants River, Male 40 . Van der Waal (1970)
R.S.A. Female 40
C. lazera Bangui, C.A.R. Male 7-10 mo® Micha (1975)
Female 7-10 mo?
C. lazera Bouake, Male 8 mog Pham (1975)
Ivory Coast Female -8 mo
C. lazera Lakes Edko & Female 35 ave/ 38,000 Nawar & Yoakim (1962)
Mataria, Egypt
C. senegalensis Lake Nuguna, Ghana Male 32 Thomas (1966)
Female 32
C. batrachus [Bangeladesh] Female 32 ave/- 11,612 Mookerjee & Mazumdar (1950)
C. macrocephalus Thailand Male 22 Tongsanga et al. (1963)
Female 22

3Nq size was given, fish were held in fish ponds.
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Table 5. Dosage quantities of various chemicals and hormones to stimulate spawning in’ripe
Clariidae.
Reaction time
Species Injection Quantity/Dose (hours) Author
C. batrachus Pituitary extract 0.5ml / 1 gland 8-10 Khan (1972)
C. macrocephalus Pituitary extract 1ml / 2.6 mg gland 14-16 Tongsanga et al. (1963)

1ml / 3.9 mg gland
Desoxycorticosterone 5 mg Doca/ 100 g fish 12
5
1

C. lazera
C. lazera Desoxycorticosterone

Pituftary extract

mg Doca
C. gariepinus

ml / 1 gland ° 15

14-16

Micha (pers. comm.)
Pham (1975)

van der Waal (1973)

functional maturity phase (2% mo), e) spent
phase () mo). From this work it is possible to
estimate the stage of sexual development of a
population by back counting the months to the
next rafny season or from the last spawning
season.

The initial groundwork by fish culturists’
for controlled breeding has been completed.
What is now needed is practical, applied work
in the field of induced and controlled matura-
tion. In effect, a systematic breeding program,
with a series of local variety trials, is the
only major requirement to solve many of the
problems of fry porduction for catfish culture.

FEEDING AND DIGESTION

Clarias gariepinus has been described as an
omnivorous scavenger by Jubb (1967). The term
“omnfvorous" in this case does not make it clear
whether plant material makes up any significant
proportion of the dietary items. The feeding
habits of Clariae spp. have been studied in many
differing habitats, giving varying results (see
Table 6).

Angelopulo (1947) suggested that the short
gut of C. gariepinus indicated a carnivorous
natural history. Thomas (1966) felt that c.
senegalensis must be carnivorous as there were
no pyloric caeca in which cellulose digesting
microorganisms could live. From a fish culture
point of view, the most important query is not
whether Clarias spp. can digest cellulose but
whether they can use plant proteins. Poll
{1964) found Clarias sp. do ingest plant
material, and Cockson and Bourne (1972) listed
plant material in the diets of Lake Chilwa C.

ariepinus. Munro (1965) found that in certain
gocations C. gariepinus in Lake McIlwaine feed
on large amounts of plant material. Many
authors accept at the outset of their study that
Clarias spp. are indiscriminant feeders and the
presence of large quantities of non-animal
material, which is of little food value to a

carnivorous species, must be regarded as inci-
dental (Groenwald 1964). It is on this basic
point (the ability of Clarias spp. to utilize
plant material) that the entire potential for
future culture of the Clariidae rests.

In Thailand, due to high popular demand and
large quantities of relatively cheap low quality
marine trash fish, Clarias spp. culture has
become an inportant industry in the last 20 yr.
Even in this case, it will be necessary to
utilize other fish feeds when technology finds
alternative uses for this previously cheap
animal protein feed. In Bangladesh it was found
that over a 6-mo period (. batrachus lost weight
when fed a total plant diet (Mookerjee and
Mazumdar 1950). Preliminary experiments on
plant diets have been carried out in Egyptian
fish ponds (Iman et al. 1970). Unfortunately
confusion over wet weight-dry weight conversions
makes the data inconclusive, but this work does
indicate C. lazera can survive and grow on a
diet composed of plant materials and whatever
natural food is available in the ponds.

Generally speaking, surveys show a change
in diet with size of fish. A suitable diet must
maintain the health of the fish, allow flesh
production, and in a fish culture situation
allow a profit with or without supplemental
feeding. Fish culturists in developing countries
are interested in fish about 25 cm (250 g) or
less in size. For the initial growth of this
size catfish, the most important natural foods
are insects and zooplankton; a vegetable sub-
stitute needs to be found to allow supplemental
feeding.

Yanni (1972) found that adding olive oil
(an unsaturated fat) to the diet of ¢. lazera
increased the fat and reduced the water balance
in almost all tissues; when added to the diet
in excess, the fat tends to be laid down as
unsaturated fat in the fat bodies. This infor-
mation 1s useful, as it indicates Clarias spp.
can utilize small amounts of fat as a concen-
trated energy source in supplemental feeding for
pond culture. This would result in less protein



Table 6. Feeding habits of the African catfish (Clarias gariepinus) from various locations.

Fish Food types (% volume) (%* frequency)

Survey location Season length (cm) plankton fish insects molluscs non-animal Author
Barberspan, TVL,, RSA ++ ++ + + Groenewald (1964)
Barberspan, TVL., RSA 0-12 11% Schoonbee (1969)

40+ 22%
vaal River, TVL., RSA + + +H + Groenewald (1964)
Qukskei River, TVL., RSA ++ + ++
Incomati River, TVL., RSA Summer 35 1% 69% 6% 8% 13% Gaigher (1969)
Winter 35 17% 24% 27% 9%
Lake Sibayi, Natal, RSA 15% 30% 12% 5% 7% Minshull (1969)
Wankie National Park, Rhodesia ++ weir (1972)
Savory Dam, Rhodesia Summer 3 + Holl (1968)
3-8 +
Ngondoma Dam, Rhodesia 30%*  12%*  25%% 43 12%* Toots (1969a)
Nyambuia Dam, Rhodesia 354 4% 55%* Toots (1969b)
Cleveland Dam, Rhodesia 114+ 30%* 243> Toots (1968)
Lake McIlwaine, Rhodesia 1.2-7.6 + + ++ Munro (1967)
20-40 4% 3% 85% 8% + Munro (1965)
40-60 21% 2% - 55% 18% +
60+ 65% 1% 14% 9% 10%
5-30 ++ Murray (1975)
30+ ++ +
Summer 35%* 35¢* 15%* Clay (in press)
Winter 22%* KT} 44 43%* 13%* 40%*
Lake Kyle, Rhodesia Summer 20+ 15%* 29%* 26%*
Winter 20+ 19%* 36%* 31%* 27%* LA
Mazoe Dam, Rhodesia - Summer 10%* 50%*
Winter 39%* 13%*
Savory Dam, Rhodesia Summer 0-20 100%*
20-50 6%* 4%* 50%* 14%*
50+ 10%* 10%* 40%* 12%* 142>
Winter 0-20 50%* 162> 32%* 8x*
20-50 51¢* 17%* 35%* 13%*
. 50+ 43%* 15%* 74* 74> 7%*
Lake Kariba, Rhodesia/Zambia + Bowmaker (1973)
Kafue Flood Plan, Zambia ++ ++ Carey (1971)

..91'-



Table 6. (cont'd)

: Fish Food types (% volume) (%* frequenc
Survey location Season length (cm) plankton s nsects molluscs non-anima Author

Lake Chilwa, Malawi + + + Cockson & Bourne (1972),
Lake Malawi, Malawi + Fryer & Iles (1955)
"Lake Ruka, Tanzania + + ++ + +H Mann (1963)
Lake Victoria, Uganda 90% Corbet (1957)
Lake Victoria, Uganda 1-1.2 + + Greenwood (1957)

24-90 2% 75% 23% 1% Corbet (1961)

+ + + + Graham (1929)

Bugungu Stream, Uganda 0-15 9 45% 44% Corbet (1961)
Victoria Nile, Uganda 10-20 ++ ++ )
Lake Nuguna, Ghana 5% 2% 75% 7% Thomas (1966)

Note: + indicates the relative importance of feeding when the data is not compatible with the table.

-Lt-
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being broken down for metabolic energy and more
being available for tissue growth. This should
lower the total protein input required for cat-
fish production. .

The rate of gastric digestion is loosely
related to the time and size of the meal (Palmer
1973). The calorific value of a meal of fresh
fish was found to change from 4.8 Kcal g-! dry
weight at ingestion to 4.1 Kcal g-1 at defae-
cation (Palmer 1973). This indicates that the
fat of the eaten fish is being utilized in pre-
ference to the carbohydrates and/or proteins
(these have a base calorific value of about 4.4
Kcal g-! dry weight). As it can be assumed that
fish protein will be highly digestible for
Clarias spp., it follows that ¢. gariepinus must
utilize fats relatively efficiently while not as
readily digesting carbohydrates.

During starvation fish tend to utilize
their carbohydrate stores (glycogen) first and
afterwards draw on their fat (1ipid) reserves
(Love 1970). Kiermeir (1939) showed that, in
starvation, fish which were sluggish tended to
maintain very constant blood glucose levels,
while active fish showed a gradual decrease.
Yanni (1964) and Al-Gauhari (1958) found that |,
1ittle or no change in blood glucose levels
occurred in C. lazera after 5-7 mo starvation.
Thus it can be assumed that Clarias spp. fit
into the category of sluggish fish (Love 1970),
which might indicate a greater amount of their
food energy will go into flesh production and
less into activity.

The pH of the stomach of C. gariepinus is
just slightly alkaline (pH 7-8) when empty, but
becomes acidic (pH 3-4.5) when food is ingested.
The intestine is generally slightly acidic (pH
5-6) (Palmer 1973?. Cockson and Bourne (1972)
found protease in the stomach and anterior intes-
tine of C. gariepinus with an optimum enzyme
activity level occurring at a pH of 4-6. The
enzyme activity was found to be four times as
great in the stomach as in the intestine. Most
of the protease was found to be pepsin with a
Tittle trypsin; these enzymes are very general
in nature and indicate a strong likelihood of
digestion of all proteins with no specialization
for the digestfon of either plant or animal pro-
tein. Pepsin is found in both herbivorous and
carnivorous mammals where it acts through the
hydrolysis of proteins, especially among the
amino acids, phenylalanine, tryptophan, tryo-
sine, and leucine {White et al. 1968).

Cockson and Bourne (1972) also found
amylase produced and located in the anterior and
posterior intestine of C. gariepinus. Amylase
has an optimum activity at a pH between 4.5 and
7 (White et al. 1968). As this shows that starch
digestion cannot begin until the food is in the
intestine, Clarias spp. would appear to be
inefficient at starch (carbohydrate) digestion.

Palmer (1973) found that the percent inor-
ganic material in the food increased from
ingestion to defaecation with the greatest
change occurring between the intestine and the
rectum. This indicates that absorption Jis
mainly of organic matter and occurs largely in
the intestine as would be expected.

Clarias spp. has few predators. Crocodiles
{Cott 1954; Hipple 1946) and predatory birds
(Donnelly 1973; Junor 1967) are the only signifi-
cant natural predators besides man. This may be
the reason why cannibalism is often a problem in
dense Clarias spp. populations. Cloudsiey-
Thompson (1959) put forward a theory that canni-
balism is often a means of keeping population
density down and conserving protein within a
species.

Many surveys have indicated the importance
of filter féeding habits of Clarias spp. (Table
6). Although juvenile catfish (<3 cm) were
known to feed on zooplankton, it was often
thought that adult fish (>30 cm) were more onto-
genetically adapted to filter feeding than young .
juvenile fish {between 3 and 30 cm). This was
because it was thought that the number and length
of the gi11 rakers increased and the spacing
decreased with length (Alexander 1966; Gilchrist
and Thompson 1913; Jubb 1967; Thomas 1966).
Murray (1975) found that the gi11 raker spacing
in fact increases with length in C. gariepinus.
Although the young C. gariepinus (3-30 cm) did
not filter feed in Lake McIlwaine, under labora-
tory conditions they did successfully filter
feed on plankton. This physical adaptation of
Clarias spp. under 30 cm to filter feed is impor-
tant when deciding on species selection for warm
water pond culture, especially where temperatures
warrant fertilization of the water.

Food selection in nature is variable; the
Clariidae family tend to be opportunistic
feeders. In Lake Victoria, Corbet (1956) found
C. gariepinus so unspecialized in feeding that,
when SZmulium spp. which made up 90% of the diet
were removed by insecticides (DDT), the fish
changed to a diet of plants, molluscs, etc.

Weir (1972) found C. gariepinus in pools in
Wankie National Park, Rhodesia, feeding exclu-
sively on the only food available, insects.
Munro (1965) found that during the lunar emer-
gence of chironomids C. gariepinus fed exclu-
sively on these insects. Similar exclusive
feeding patterns were noted by the author at
Lake Kyle, Rhodesia, with termite flights after
the heavy rains, and in Sand River Lake, Swazi-
land, during the seasonal bivalve (Lammelli-
branchia) "spawning run" into shallow water.
Groenwald (1964) found C. gariepinue diet to be
greatly dependent on food availability in
different environments; thus the catfish becomes
a piscivore when there is an abundance of fish
available. In Zambia, Carey (1967) and Tait
(1967) found Clarias sp. tg be a major factor in
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fish predation, especially in the Kafue River
system, in the absence of the tiger fish
(Hyrocynus vittatus). Generally, it can be
stated that juvenile Clariidae have been found
to be filter feeders at less than 3 cm in length
{Corbet 1961; Munro 1967). Thereafter they tend
to feed on almost anything, with a preference
for animal protein.

Even when food may be in short supply
Clarias spp. have one alternative adaptive
feature. Social or pack hunting was observed
and recorded by several authors {Anon. 1975;
Donnelly 1966; Pooley 1972). During this
activity, C. gariepinus of 75 cm and over form
a long crescent-shaped line and drive small
fish ahead of them by making a violent commotion
within the water. They drive the prey fish
along the shore until they reach a small bay or
inlet which they can effectively seal off. They
then commence to feed.

Thomas (1966) stated that the head and body
adaptations of C. sen-galensts indicated a
sluggish bottom dweller; in Lake Nungua, Ghana,
the catfish he observed were predominantly ben-
thic feeders. Groenwald (1964) states that
several features of the head region of c. N
gariepinus, such as size of mouth and bands of
small (cardiform) teeth, are adaptations for

manipulating large prey; the catfish he observed

were largely piscivorous. Gilchrist and
Thompson (1913) state that, for this latter
species, the large number of fine, closely set
gi11 rakers is clearly an anatomical feature of

a plankton feeder. With such variable adapta-
tions and catholic feeding habits, it is unlikely
that food would ever provide a serfous environ-
mental barrier to the dispersal (Corbet 1961)

or growth of these fish,

GROWTH AND PRODUCTION

The growth of the Clariidae has been the
subject of much speculation but 1ittle detailed
study. Due to their wide range of feeding
habits, they have been repeatedly mentioned as
having a great potential for culture (Brown
1955; Couveur and Spaas 1956; Symes 1954). This
potential can only be realized if their growth
rate is rapid and efficient under culture con-
ditions. Little work has been done in this
field and what has been done is very contra-
dictory (see Table 7). The basic study (of
production) that is so important for the utili-
zation of this family of fishes for aquaculture
has been sadly neglected.

The two very high growth rates of c.
gariepinus found by Munro (1965) and Van der
Waal (1973), shown in Table 7, appear to be
rather overly optimistic. Munro (1965) utilized
monthly frequency peaks in commercial gillnets
to predict the growth of modal groups. With
fish caught by gilling (the more regular way of
a gillnet working) this is difficult (Holt 1963)

and since Clarias spp. have a tendency to tangle
their spines in gillnets of nearly any size, it
{s virtually impossible to accurately use this
method. It is also possible that he "lost" the
first year or two as the catfish would be too
small to be adequately sampled by the commercial
fisheries smallest nets (50 mm stretched mesh).
Van der Waal (1974) used spines to age his fish.
The initial growth rate he found for the first
year 1s extremely high, especially when con-
sidering the growth rate 1n second and subse-
quent years. There {s a possibility that, as
was pointed out by Marzolf (1955), the lumen of
the spine of the catfishes enlarges with age,
thus réabsorbing the surrounding bone and with
it the first ring. Corbet (1960) observed c.
gariepinus in Lake Victoria to be between 6 and
12 mo old at 11 cm. This tallies well with the
observations by Greenwood (1955) and Holl (1968)
for wild fish (see Fig. 6).
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Fig. 6. Growth of juvenile Clarias gariepinus

in east and central Africa (from data
of Corbet 1960; Greenwood 1957; Holl
1968).

Catfish under conditions of culture have a
much more rapid growth rate. Sidthimunka (1972)
found cultured C. macrocephalus in Thailand had
reached a marketable size of 250 g (approximately
30.0 cm) in 4-5 mo, an average of about 55 g
month~1, Van der Waal (1970} achieved similar
growth rates for C. gariepinus in the Republic
of South Africa. By using pelleted feed, the
fish reached 300 g in a 5-mo growing season
(60 g month~1), Mortimer (1964) reared C.
gariepinus in fish ponds in Zambia and in a 6-mo
growing season the fish grew from 675 to 1666 g,
an increase of over 160 g month™!. During the
colder months, Mortimer grew fish from 50 to 300
g in 5 mo (50 g month~1).



Table 7. Sample field growth rates of the Clariidae in the tropics.

Ageing a Total length {cm) at end of time
Species technique “Location Sex {(Days) O 7 15 60 120 270 (Years) I 11 111 Iv Author
C. batrachus Obs. {Bangeladesh) .58 1.0 Mookerjee and
Mazumdar (1950)
C. lazera Vert.  Egypt M 19.1 29.5 38.1 46.7 E1 Bolock (1972)
F 19.3 29.8 37.2 44.8
C. lazera Obs. ~ C.A.R. 3b Pham (1975)
C. gariepinus Obs. Uganda .4 .8 Greenwood {1955)
C. gariepinus Vert,  Zambia 10.0° 15.0° 20.7° 29.0° Pivnicka (1974)
C. gariepinus Obs. Rhodesia v : .13 : Bowmaker (1973)
C. gariepinus Obs. Rhodesia ' 4.3 6.2 Holl (1968)
C. gariepinus ccc Rhodesia M 30.0 47.0 60.0 72.0 Munro (1965)
- F 27.0 37.0 50.0 58.0
C. gariepinus Spine  R.S.A. ' 40.0 44.0 50.0 60.0 Van der Waal (1973)

_OZ-

@abreviations are: Obs. Observation

Vert. - Vertebrae ageing
Spine - Spine sections
CCC - Commercial gillnet catch curves

bAverage of range of 2.5-3.5 cm given by author

CLength corrected to total length as original paper had them expressed as standard lengths



Feeding Clarias spp. in culture is another
aspect requiring a great deal of future work.
Little has been done on this subject even though
Clarias spp. are widely cultured in some coun-
tries. Micha (pers. comm.) reported obtaining
yields of 16-18 tons ha~l in the Central African
Republic (CAR) feeding C. lazera on cottonseed
cake and brewers' waste. Van der Waal (1970)
in the Republic of South Africa (RSA) found pro-
duction in ponds with no feeding to be less than
70 kg ha~l, with a mortality rate of 93%. In
fish ponds with supplemental feeding of pelleted
food, production was found to be 3.2 tons ha~l,
with a 90% mortality. The conversion rate of
these latter fish was found to be between 5:1
and 6:1 (dry pellets:live weight fish). This
does not compare very favourably with the 6:1
conversion ratio (wet weight food:live weight
fish) by Sidthimurnka (1972) in Thailand with
catfish fed on marine trash fish.

Khan (1972) noted that cannibalism occurs
among the fry if there is much size variation.
The problem of cannib.lism, a probable reason
for Van der Waal's (1970) very high mortalities,
is very common with Clarias spp. of southern
Africa. It is another topic that requires much
work to determine its true significance to »
culture.

The culture of Clarias spp. both alone and
in polyculture with Tilapia spp. (Symes 1954)
and other species requires "variety trials” in
many locations before it can be offered to
farmers and/or companies as a feasible proposi-
tion. This type of work is generally very time
consuming, although not necessarily expensive.
Until this is done, the many well-documented
exotic species will continue to lure potential
culturists away from indigenous species.
Although some of the needed trials have begun
in francophone Africa, it is imperative that the
necessary trials should begin throughout Africa
and Asia as soon as possible to allow the fullest
utilization of indigenous fish for culture.
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120.

(1975)

STATUS OF AQUACULTURE IN THE ARAR REFUBLIC
EGYFT. IN: FAO/ZCIFA SYMFOSIUM ON AQUACULTURE IN
AFRICA, FAO/CIFA/?5/80 11. PFLO.

(19265) THE INLAND FISHERIES OF NIGERTA. M.8C. THESIG
UNIVERSITY OF WASHINGTONyUSAFFL00,

L9753 RI0LOGICAL OBSERVATIONE ON SUOME SFECIES USED FOR
AQUACULTURE IN NIGERIA.INIFAD/CIFA SYMPUOSIUM ON
AGUACULTURE IN AF SR GHANA Y 30 SEPT 1975,
Fag-Cira--MR/8E.PFL2,

(1964)

NCYSTED METACERCARIA IN THE HMUSCLES OF CLARI
Ray (ARMOUT  CATFISH) JCEYLON VET.J.12(3) 15083
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EVERETTsG.V.
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FAINEsA,

FAO/UN,

FAO/UN.,

FISCHER DG,

FISCHTHAL»J.H.
KUNTZsR.E.
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THGHAS J. DI
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GHANA»30 SEFT,1975,FAO0-CIFA/75/SE 14, FP4,

(1972)

ON THE BIOLOGY AND CULTURE OF CLARIAS LAZERA
(CUV. VAL .)IN EGYPTIAN PONDS. SPAWNING AND
LDEVELOFMENT STAGES.

(1955)MELANOFHORE CONCENTRATING HORMONE (MCH) OF
FOSSIELE HYPOTHALAMIC ORIGIN IN THE CATFISH
FARASILURUS. SCIENCE 121:36-37.

(1966)LA COMFARATIVE STUDY OF THE FEEDING HABITS OF
CERTAIN FISH IN BARBRERSFANs TRANSVAALJ. M.SCe
THESISy FOTCHEFSTROON UNIVERSITY FOR CHRISTIAN
HIGHER ELUCATION. (IN AFRICAANS).

(1971)8AMFLING FISH STOCKS IN THE KAFUE RIVER. FISH.
RES., BULL., ZAMBIA+S51297-304.

(1974)AN ANALYSIS OF THE 1970 COMMERCIAL FISH CATCH IN
THREE AREAS OF THE KAFUE FLOOLFLAIN.AFR.J.TROF.
HYDROBIOL .FISH,.3¢(2)1147-159

(1953)(A CONTRIBUTION TO THE STUDY OF LARVAL FORMS
OF TREMATODES FROM THE BELGIAN CONGO ANy
ESFECTALLY THE LARVA OF SCHISTOSOMA MANSOMI.J
MEM.INST.R.COLON.BELGE SECT.SCI.NAT.MED.22(S)
1312, (IN FRENCH) .

(19284)REFORT TO THE GOVERNMENT OF MALAWI ON FISH
HANDLING s PRESERVATION AND DISTRIBUTION. RASED
ON THE WORK OF Y.C.GILBERG.REF.FAQ/UNLP(TA)
(2224) PR32,

(1968)REFORT TO THE GOVERNMENT OF ZAMEBIA ON FISHERY
DEVELOFMENT IN THE CENTRAL BAROTSE FLOOD FLAIN.
BASED ON THE WORK OF D.W.KELLEY.REF.FAO/UNDP(TA)
(2534) .FF83.,

(1883)LABOUT A FEW REFTILESy AMFHIBIANSs AND FISHESs
IN THE NATURAL HISTORY MUSEUM.3J.B.HAME.
I11-39.(IN GERMAN).

(1259
TREMATODE PARASITES OF FISHES FROM EGYFT.
FART I. BASIDIODISCUS ECTORCHIS N.GEN.N.SP.
ANL SANDONIA SUDANENSIS MACLELLANID, 1957
(FARARAMFHLISTOMIIAE) . FPROC. HELMINTH SOC. WASH.
26011 32-37.

(1963)
TREMATODE FARASITES OF FISHES FROM EGYFT.
FART V1l. DRIENTOCREAIIUM KRATRACHOILES
TUBANGUI» 1931 (FLAGIORCHIDIDEA) FROM CLARIAS
LAZERAs WITH A REVIEW OF THE GENUS AND
RELATED FORMS. J.FARASIT. 49(3)1451-464.

(1968)

LIGENETIU TREMATODRES OF SOME FRESHWATER AND
MARINE FISHES FROM GHANA. FROC. HELMINTH SOC.
WASH., 335(2)1126-140.

(1972
DIGENETIC TREMATOLDES OF FISHES FROM THE VOLTA
RIVER DRAINAGE SYSTEM FRIOR 70 THE CONSTRUCTION
OF THE VOLTA LAM AT AROSOMEO IN MAY 1964.J.
HELMINXLVIC(L)191-106,

(19733 THREE DIGENETIC TREMATODES OF CLARIAS MOSSAMBICUS
FETERS(LLARIIDAE) FROM ETHIOFIA. FROC.HELMIN.SOC.
WASH. 40 (1) 1166167

(19560 80ME ASFECTYS OF THE RESFIRATION OF SIX SPECIES
OF FISH FROM UGANDA., J.EXF.BRIOL.33:186~-193.

(1974
CHEMICAL ZOODLOGYIDEUTERDSTOMIANSCYCLOSTOMES,
AND FISHES V0L VIII.ACADEMIC PRESS.LONDON.FF 682.

(LFIOINOTES ON NEMATOGNATHOUS FISHES. PHILADELFHIA
FROCACALLLNATWECT. &671203-243.,

(19303 THE FRESHWATER FISHES URTAINED BY THE GRAY
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AFRICAN EXFEDITION - 19292.WITH NOTES ON OTHER
SFECIES IN THE ACADEMY COLLECTION.FROC.ACAD.NAT,
SCI.FHILAD.B2 127-83.

(1936)Z0O0LOGICAL RESULTS OF THE GEORGE VANDERERILT
AFRICAN EXFEDITION 1934 FART I1I- THE FRESHWATER
FISHES., FROC.ACAL.NAT.SCI. FHILADL. 881243-333.

(1937)Z00L0DOGICAL RESULTS 0OF THE THIRD IE SCHAUENSEE
SIAMESE EXFEDITION. FART VIII. FISHES OBRTAINED IN
19346, FROC.ACAD.NAT.SCI. FHILAD., 891125-264

(1949)RESULTS OF THE TWO CARFENTER AFRICAN EXFEDITIONS»
1946~1948.,F1.11-THE FISHES,FROC.ACAINAT.SCI.
FHILAD.101,:233-275.

(1974)RELATIONSHIF OF FISHING MORTALITY TO NATURAL
MORTALITY AT THE LEVEL OF MAXIMUM SUSTAINABLE
YIELD UNDER THE LOGISTIC FRODUCTION MODEL.J,FISH.
RES.BIO.CAN.31(9) 11539~1542.,

(1954)CSOME GLANDS ADJACENT TO THE FECTORAL SFINES
OF THE SILURID CLARIASIRULL.MUS. HIST. NAT.
BELGE, 30(368)31-7,(IN FRENCH)

(1971)

CAMFHIBIAN FISH.,J FRIRODAs MOSK. 53123-125. (IN
RUSSIAN)

(19535)

’ FREDATION FRESSURE AND EVOLUTION IN LAKE NYASA.
NATURE 1761470.

(1959)THE TROFHIC INTERRELATIONSHIF AND ECOLOGY OF SOME
LITTORAL COMMUNITIES OF LAKE NYASA WITH SFECIAL
REFERENCE TO THE FISHESsAND A DISCUSSION OF THE
EVOLUTION OF A GROUF OF ROCK FREQUENTING
CICHLIDAE. FROC.ZOOIL..SOC.LOND.1323153-281.

(1959)A REFORT ON THE FARASITIC COPEFODA AND
RRANCHIURA OF THE FISHES OF LAKE BANGWEULU
(NORTHERN RHOLESIA). FROC.ZOOL.S0C.LOND,132: 517
~&30,

(1968 THE FARASITIC CRUSTACEA OF AFRICAN FRESHWATER
FISHES: THEIR BIOLOGY AND DISTRIBUTION.J.Z00L.1356
(1):135-43.

(1725)

ZOO0LOGICAL RESULTS OF THE THIRID TANGANYIKA
EXFEDITION CONDUCTED BY LDR.W.0.CUNNINGTON:
1904-190%,. REFORT ON THE CESTODA. FROC.ZOOL.
S0C,. LONIN. FART L. ¢ 79-100.

(19710 THE REVIEW OF AIR BREATHING OURGANS OF F1SHES:»
WITH SFECIAL REFERENCE TO SNAKEHEAD FISHy
CHANA ARGUS (CANTOR) . Z00L.MAG.TORYO ZOOL.S0C.
B0 1181190,

(1944)

CTRADITIONAL FISHES IN THE LOWER UERI SCEBELI
(SOMALIAY 1 RIV.AGR.SUBRTROPF, TROF. 58(4/6) 125072
(IN ITALTAN)

(1963)A NEW CARYFHYLLAEID CESTODRE,LYTOCESTUS FARVULUS
SF NOVL.FROM A MALAYAN CATFISH. ANN.MAG.NAT.HIST.
GE2IIY7-106.

CLP73)INCIDENCE QF SOME HELMINTH FARASITES IN THE
MALAYSIAN CATFISH CLARIAS RATRACHUS (LINN.) .
VERM, INT.VER, THEOR « ANGEW . LTMNOL . 18(3) 116741683

(1965 PROBLEMS ASSOCTIATEL WITH DISTRIBUTION OF
FRESHWATER FISHES IN SUOUTH AFRICA.S.AFR.J.8CI.613
383 1.

(1969)LASFECTS REGARDING THE ECOLOGY s GEOGRAFHY » AND
TAXONOMY OF THE FRESHWATER FISH OF THE LIMPOFO
ANID INCOMATI RIVER SYSTEMBI.D.H5C. THESIS AFRIKAANS
UNTVERSITY OF THE RANDRE8A. FFI26-229.

(IN AFRIKAANS)
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A CHECKLIST OF INDIGENOUS FISHES IN THE EAST
FLOWING RIVERS OF THE TRANSVAAL .NEWS LETT.LIMNOL.
S0C.S0UTH AFR.18:126-32.,

(1970)NOTES ON THE GENUS XENOCLARIAS (GREENWOOLD). ANN.

REF.EAST AFR.FISH.RES.0ORGAN.1969:28-34
(1975)YINTRONUCTION AND TRANSFLANTATION OF CULTIVARLE

SFECIES INTO AFRICA. IN!FAO/CIFA SYMFOSIUM ON
AQUACULTURE IN AFRICA. CIFA/75/SR 7. .FF23.

(1934)AN EXFERIMENTAL STUDY OF THE ASFHYXIATION OF
SOME AIR BREATHING FISHES OF EBENGAL.J.FROC.
ASTATIC SOC.RENGAL 291327332,

(1952)
SEASONAL CHANGES IN THE GONADS OF THE COMMON
INDIAN CATFISH HETEROFNEUSTES FOSSILIS(ELOCH).
FROC.ZOOL .SOC.RENG.5329~50.

(1973)
EFFECTS OF FHOSFHAMIDON ON THE ACTIVITY OF THE
DIGESTIVE ENZYME INVERTASE IN THE CATFISH
CLARIAS BATRACHUS(LINN.). J.INLAND FISH S0C.
INIIA Y BARRACKFORE »S5 8 129-130.

(19461)FISHES OF THE RLUE NILE RETWEEN KHARTOUM AND
ROSEIRES JREV.Z00L.BOT.AFR.LXXV1(3/4):345-348.

(1913)
THE FRESH WATER FISH OF SOUTH AFRICA.ANN.S.A.MUS.
(11):321-463.

(1966)30UNDIN FROOUCTION IN CLARIAS BATRACHUS. COFEIA»(3
622624,

(19273
DISTRIBUTION OF THE ALKALINE FHOSFHATASE IN THE
NDIGESTIVE SYSTEM OF A FEW TELEOSY FISHES. ACTA
HISTOCHEM. 47(1):18-14.,

(19632
GASTRIC ANIN INTESTINAL AESORFTION OF OLIVE OIL
AND OLEIC ACID IN CLARIAS LAZERA C&V. FURL.MAR.
BIOL.8TA. AML-GHARDAGA 12143-464,
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(1957)THE REFROOUCTION OF CLARIAS MOSSAMRICUS IN LAKE
VICTORIA.IN!SECONDI SYMFOSIUM ON AFRICAN

HYDROEBIOLOGY AND INLAND FISHEREIS»1956.CSAFUR.
NG.258:77-78.,

(1958)A NEW GENUS AND SFECIES OF CATFISHES(FISCES(
CLARIIDAE FROM THE HREEFER WATERS OF LAKE VICTORIA
ANN.MAG.NAT HIST.(13)11321-325,

(1961)A REVISION OF THE GBENUS DINOFTERUS EBLGR.(FISCESy
CLARIIDAE)WITH NOTES ON THE COMFARATIVE ANATOMY
OF THE SUFRA-ERANCHIAL ORGANS IN THE TLARIIDAE.
RULL JBRIT.MUS. (NAT.HIST.)7¢(4)3:217-241.,

(1963)A COLLECTION OF FISHES FROM THE ASWA RIVER
DRAINAGE SYSTEMyUGANDA.FROC.ZOOL.SOC«LOND.140C1)¢
61-74.

(1973)

FISH REMAINS.INIEXCAVATIONS IN THE NECROFOLIS OF
SALAMIS TII. SALAMIS S.PUBL.ODEFT.ANTIQUITUSY
NICOSIA CYFRUSIZ59-267.

(1974)REVIEW OF CENOZOIC FRESHWATER FISH FAUNAS IN
AFRICA.ANNALS OF THE GEOG.SURVEY OF EGYPT, IVZ
211-232.

(1976)

ECOLOGICAL STUDIES ON INDONESIAN LAKES AND
RESTRATIFICATIUON OF RANU LAMONGAN. J.ZOOL.sLOND,
1801315354,

(19461)CLLARIASYy THE FRESHWATER BARRBEL .FAUNA FLORA.NO.123
4733,

(19464)THE ROLE OF EUTROFIUS LDEFRESSIROSTRIS FETERS
(FISCES8!SCHILBEINAE) AS A FREDITOR IN A LOWVELD
IMFOUNDMENT IN THE TRANSVAAL. HYDROEIOLOGIA 231267
273,

(1964)0BSERVATIONS ON THE FOOD HARITS OF CLARIAS
GARIEFINUS(RURCHELL) s THE SOUTH AFRICAN FRESHWATER
RARBEL (FISCESsCLARIIDAE)IN THE TRANSVAAL.
HYIRORIOLOGIAY23(1/2)1287~-291.

(1978)

FRODUCTION AND GROWTH OF MILKFISHy COMMON CARFsAND
CATFISH IN FERTILIZED FRESH WATER FONDS.KALIKSAN.
S() 1193206,

(1935)PESCT SPENIZIONE ZOOLOGICA DEL MARCHESE SAVERIOD
FATRIZI NEL EASS0 GIUEA E NELL’OITRE-GIUEA.
ANN.MUS . STOR.NAT . GENOVA 58,1935127-49.,

(19619
THE SELECTION OF CLARIAS MOSSAMBICUS (PETERS) RY
NYLON GILLNETS.J.CONS.FERM.INT.EXFLOR.MER. 26(2)¢

215-222.

(1738)BESCHREIBUNG EINIGER UNRESTIMMTER CLARIIDEN MIT
DRET NEUEN ARTEN AUS DER NATURHISTORISCHEN
MUSEUM IN WIEN. ZOOL.ANZ.LEIFZIG. 124:289-303.

(18464)CATALOGUE OF THE FISHES OF THE BRITISH MUSEUM.
VOL.V.EBRITISH MUSEUMyLONDON.

(1867)NEW FISHES FROM THE GAROON AND GOLD' COAST. ANN.
ANDI MAG.NAT.HIST.XX.?! 110-117.

(189&IREFORT ON A COLLEUTION OF REFTILES AND FISHES
MADE RY MISS.McH.KINGSLEY»QURING HER TRAVELS ON
THE OGUOUE RIVER AND IN OLD CALARAR. ANN.NAT.HIST
(&YXVIIT D 261285,

(LB8FEIREFORT ON A COLLECTION OF FISHES MADE RY DR. A.
DUNALTSON SMITH DURING HIS EXFEDITION TO LAKE
RULDOLF. P.Z2.5. PP217-224

(1202)1.45T ACCOUNT OF FISHES COLLECTELN BY MR.R.E.N.
WALKERsCoM.Z.5.0N THE GOLDN COAST.F.Z.8.I1y
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FF.330-339.

(1951 ) TREMATODE FARASITES OF INDIAN FISHES.THREE NEW
TREMATODES OF THE SUB-FAMILY LEFTOFHALLINAE
DAYAL 1938 FROM FRESHWATER FISHES OF U.F.INDIA.
IN[loJoHELM03:29"400

(1961)LA VIVIFAROUS MONOGENETIC TREMATODE FROM
FRESHWATER RASINS OF AFRICA,] DOK .AKAD.

NAUK SS88Ry 1346(1-6)3177-1792(IN RUSSIAN).

(1974)

LEAD FOFULATIONS OF FISH IN THE RIVERS JORDAN
AND' ZARGA, BIOL.CONSERV,.6(3)1215-216.

(1975)

FRELIMINARY RESULTS CONCERNING THE CULTURE OF
CLARIAS LAZERA IN CAMEROON. IN: FAO/CIFA
SYMPOSIUM ON ARUACULTURE IN AFRICAsGHANAj

30 SEFT. 1975y FAO-CIFA--75/SE~10sy FFé6.

(1973)

AUTORADIOGRAFHIC LOCALISATION OF TRIIODOTHYRON-
INE SENSITIVE AREA IN THE LATERAL HYFOTHALMIC
REGION OF A TELEOST FISH. CURR.SCI .

42(6) 12042035,

(1975)

ANTAGONISTIC RESFONSE OF CHLORORFROMAZINE AND
FORMALIN IN EFFECTING QUANTITATIVE CHANGES IN THE
NEUROSECRETORY MATERIAL IN THE TELEOST CLARIAS
BATRACHUS (L) ACTA.ANAT. 22(4)1630~-637.

(1975)

ALCOHOL INHIRITION OF FORMALIN INDUCED DEFLETION
OF NEURD SECRETORY MATERIAL IN THE TELEOST CLARIAS
BATRACHUS , ENIIOKRINOLOGIE.65(3) $313~319.

(1975) INVOLVEMENT OF CHLORFROMAZINE IN COMFENSATING THE
FORMALIN INDUCED DEFLETION OF NEURO SECRETORY
MATERIAL IN THE TELEOST CLARIAS BATRACHUS,IND.SCI.
CONG.ASSOC.FROC.621174~175.

(1975)

ON THE SIMILARITY BETWEEN THE CORTICOTROFHS AND
FARS INTERMEDIA CELLS IN A TELEOST FISH CLARIAS
BATRACHUS EXFERIENTIA.31(4):1423-424,

(1973)

GYRODACTYL.US FERNANDOI SF.N.(MONOGENEA?
GYRODACTYLINAE)FROM CLARIAS RATRACHUS L. IN
MALAYSIA. ZOOL.ANZ.1921(3/4)1196-198.

(1960)PREL.IMINARY OBSERVATIONS ON THE EFFECTS OF
SEASONAL CHANGE IN WATER CONDITIONS ON THE
FISHERY IN THE BANGWEULU AREA OF NORTHERN
RHODESIA.IN!THIRD SYMPOSIUM ON HYDROEIOLOGY AND
INLAND FISHERIES-PROBLEMS OF MAJOR LAKESs1960.
CSAYFPUR,63186-96,

(1964)HYDROLOGY AND FISHERIES IN LAKE KARIEBA.VERU.
INTERNAT .VEREIN.LIMNOL +XV$139~-149,

(1969)

FIELD TRIALS OF FISH MARKING USING A JET
INNOCULATOR.J.FISH.RIOL .18383-385.,

(1974)

COMPARATIVE ELECTROFHORETIC STUDRIES ON THE TISSUE
FROTEINS OF SOME CATFISHES.MAHASAGAR 7(1&2)153-59.

(1973)LREGIONAL FROJECT ON RESEARCH AND FISHERIES
DEVELOPMENT (CAMEROON~CENTRAL AFRICAN REFUBLIC-
GABRON-CONGOYFEOFLES REF.).EXFERIENCE RELATED
TO THE PREFARATION OF FISH FEED ANDIN THEIR
FEEDING.REFORT FREFARED FOR THE REGIONAL
FROJECTI. FAO/UNy FAD-FI-DF/RAF--66/034/1%01-24,
(IN FRENCH) .

(1975)FORMULA FOR EXTENSIVE CULTURE.IN:VOL 3.FOODS FOR
THE EXFANDING WORLIN.FROC.NINTH INTERNATIONAL
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CONFERENCE OF NUTRITION,MEXICO CITYsSEPT.3-951972,
FF208-214,

(1972)OBSERVATIONS ON THE BLOOD FHYSIOLOGY OF FIVE
SOUTH AFRICAN FRESHWATER FISH. J.FISH EIOL.

1555563,

(1973)S0ME RBLOOIN FARAMETERS OF THE YELLOWFISH({EAREUS
HOLUEI) ANDII THE BARBEL(CLARIAS GARIEFINUS)ZOOL.
AFR.B(1):35~39.

(1973)A STUDY OF SOME ELOODI CONSTITUENTS OF TWO
SFECIES OF MUDFISH .COMF.BRIOCHEM.FHYSIOL,

(1974)FPLASMA FROTEINS OF RARBUS HOLURI AND CLARIAS
GARIEFINUS (TELEOSTEI).ZOOL.AFR.9(2)1185-193.

(1975)YHEFARIN AND ETHYLENEDIAMINE TETRA-ACETATE AS
ANTICOAGULANTS FOR FISH BRLOODI. FFLUGERS ARCH.
355(4)1347-352.

(1924)DISTRIBUTION OF THE TRUE FRESHWATER FISHES IN THE
FHILIFFINES~I1 THE FHILIFFINE LARYRINTHICI,
CLARIILAE AND SILURIDAE. FHILIFPFINE J.SCI.
MANILA F.I. 241683-707.

(1961)TROFICAL INLAND FISHERIES.CAMELOT FRESSyLONIION,
FR287.

(1905)LCFISH OF GERMAN ANII BRITISH EAST AFRICA.1 ZOOL.
JAHRBL.GYST. XXII § 405-420 (IN GERMAN)

(1970)

AN EVALUATION OF SEVERAL MARKS ON CHANNEL
CATFISH» ICTALURUS FUNCTATUS.FROC.24TH.ANN.CONF.,
SE.GAME AND FISH COMM.1970.

(1944)STOMACH CONTENTS OF CROCODILES.UGANDA J.10:148-
149,

(1973)

MORFHOLOGY OF THE OLFACTORY SAC IN SOME TELEQSTS
ZoMIKROSK, ANAT.FORSCH.87(4) 1463469,

(1927)YIMORE FISHES FROM THE CAMEROON.1SITZ.BER.AK..
WISS. WIEN.ABT. 1(136)1421-427,(IN GERMAN).

CL930)UON THE NOMENCLATURE OF CLARIAS CAMERONENSIS
HOLLY .3 ZOOLANZLLEIFZIG ?03112-113 (IN GERMAN).

(1930)LON SYNONYMY (F THE CLARIAS CAMERONENSISsHOLLY.I
ZOOL ANZLEIFPZIG.900112-113, (IN GERMAN)

(1966)S0ME NOTES ON THE EBREEDING OF RBAREBEL
CLARLAS GARIEFINUS (RURCHELL) IN RHODESIA
NEWSL., LIMNOL.SOC. 8TH. AFR.NO.7:38-41

(1968INOTES ON THE SFAWNING BEHAVIOUR OF THE EAREBEL
CLARIAS GARIEFINUS BURCHELL IN RHODESIA. ZOOL AFR
(21185188,

(1233)RESFIRATION IN FISHES. J.BOMEBAY NAT.HIST.S0C.
346(3)1538-560,

(1934)RAINS OF FISHES IN INOIAWJ.ASIATIC S0C.BENGAL,
NGy SP(1)195-110,

(1934)TRALDE IN LIVE FISH (JIOL MACHH) IN CALCUTTA,.
JeAS L HO0CBENGAL (NE) 3081135,

(193GIYFHYSTOLOGY y RIONOMICS AND EVOLUTION OF THE AIR
BEREATHING FISHES OF INDIA.TRANS., NAT.INST.SCI.
INOIA 1¢ i~16

(1936)SILURION FISHES OF INDIAsBRURMAsAND CEYLON.1V.
FISHES OF THE GENUS CLARIAS.REC.INI.MUS.38:1347-
.\351 *

(1937)GEOGRAFHICAL DISTRIRUTION OF INDIAN FRESHWATER
FISHES AND ITS BEARING ON THE FROBARLE CONNECTION
RETWEEN INDIA AND THE ALJACENT COUNTRIES.CURR.
BSCLLO(7)1351-356,

(1941)51LURDID FISHES OF INDIAs RURMA AND CEYLON XII. A
FURTHER NOTE ON FISHES OF THE GENUS CLARIAS
GRONOVIUS.RECINIITAN MUS. CALCUTTA. 43197-115,

(1941)
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NOTES ON THE MALAYAN FISHES IN THE COLLECTION OF
THE RAFFLES MUSEUM SINGAFORE. RULL.RAFFLES MUS.

SINGAFORE. 17:12-43.

(1941)SILURIOD FISHES OF INDIAyBURMA»AND CEYLON.XII.

A FURTHER NOTE ON FISHES OF THE GENUS CLARIAS.
REC.IND,MUS.421112-115.

(1949)8YSTEMATIC FOSITION OF SILURIDS IN HAMILTONS
GANGETIC FISHES .REC.INDIAN MUS,CALCUTTA 46
$ 6372,

(1931)FISH CULTURE IN RICE FIELDS.CURR.SCI.(BANGALORE
INDIA).C(20)78171-173

(1952)

DISTRIRUTION OF CLARIID FISHES IN SFACE AND TIME.
FROC.INDIAN SCI.CONGR., 38(4):17-18 (ARSTRACT)

(1955)HANDROOK OF FISHCULTURE OF THE INDOFACIFIC REGION
FAOsROME .FF264.

(1962)

HANDROOK ON FISH CULTURE IN THE INDO-FACIFIC
REGION.FAQ FISHERIES RIOLOGY TECHNICAL FAFER NO.
14:204.

(1880)0ON A COLLECTION OF FISHES FROM THE ST FAULS RIVER
LIBERIAr WITH DESCRIFTIONS OF THREE NEW SFECIES.
NOTES LEYD.MUS.III.FF.66~-71

(1974)TEXTROOK OF FISH CULTURE (EREEDING AND
CULTIVATION OF FISH.FISHING NEWS (ROOKS)LTD.
LONLON.FF436

(1973)

NATURE OF AIR BREATHING ORGANS OF THE INDIAN
FISHES CHANNAsAMFHINOUS,CLARIAS AND
SACCOERRANCHUS AS SHOWN RY ELECTRON MICROSCOPY.
J.Z00L . LONDON»170(2) 3245270,

(1976)ASFECTS OF FISH CULTURE AND FISH EREEDING.MISC.
FAF . LANDBOUWHOGESCH WAGENINGEN.13:1-69.

(1975)FROGRESS AND FRESENT STATE OF AQUACULTURE IN
TANZANIA. IN! FAO/CIFA SYMFOSIUM ON
AQUACULTURE IN AFRICA GHANA»30 SEFT.197Sy
FAD-CIFA--75/8C~-2. FF14.

(1970)LIMNOLOGICAL ANDI FRESHWATER FISHERIES
DEVELOFMENT WORK IN CEYLON. FROC. IRP/UNESCO
REG.MEET . INLAND WAT.RIOL.SOUTHEAST ASIAsKUALA
LUMFUR + MALACCAsS5TH-11TH MAY»1969s FP45-47.,

(1969)NEW FLORIDA RESIDENT THE WALKING CATFISH. NAT.
GEOGRAFHIC,135:847-851,

(1970)CA NEW RESIDENT IN FLORIDAI ZIVAsFRAGUE
18:231-232 (IN CZECH)

(1970)REARING OF CATFISH IN ARTIFICIAL FONDS AND
RICLOGICAL CHANGES INDUCED RY LOW DOSE TOTAL
EQLY GAMMA IRRADIATION. M SC THESISs FACULTY OF
SCIENCEsCAIRO UNIVERSITY.

(1970)

FEEDING OF CATFISH CLARIAS LAZERA IN EXFPERIMENTAL
FONDS. BRULL.INST.OCEANOGR.FISH. UAR »(1):205-222
(1932)WALKING FISHES OF SOUTHEASTERN ASIA TRAVEL
ON LAND, CHICAGO NAT.HIST.MUS.RULL.2319:4-5,
(1962)
THE FRESHWATER FISHES OF NORTH RORNEC., FIELDIANA
(ZOOL.) 43¢ 1-268.
(1965)
CHANAUDUS CHARAUD'I GEN. ET SF. NOV. FROM A
FRESHWATER FISH IN SIERRA LEONE (NEMATODA,
SEURATOIDEA.) REVUE ZOOL. BOT. AFR»71(1/2)8171
~176
(1970)
ECONOMIC SURVEY ON CATFISH CULTURE IN
SUFHANBURI FROVINCE, THAILAND,THAI.FISH.GAZ.

PI(2)I251-269,
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(1954)

COMPOSITION OF FHILIFFINE FOODS V.PHILIFF.J.SCI.
851203213,

(1947)THE FISH AND FISHERIES OF THE GOLDCOAST.
CROWN AGENTS., LONDON. FPF325,

(1977)

DISTRIBUTION AND TISSUE RETENTION OF CESIUM-134
AND COBRALT-60 IN THE NILE CATFISH CATFISH CLARIAS
l.AZERA ,HYDROEIOLOGIA.54 (1) {4148,

(1955)A NEW FISH OF THE GENUS CLARIAS GRONOV FROM
LAKE NYASA, WITH NOTES ON THE DISTRIBUTION OF
THE CLARIIDAE AND OTHER CATFISHES IN THE LAKE.
FROC.ZOOL . SOC.,LONDON, 125:681~684,

(1959)A REVISION OF THE CLARIID CATFISHES OF NYSALAND
WITH DESCRIFTIONS OF A NEW GENUS ANI SEVEN NEW
SFECIES.FROC,Z00L. SOC,LOND, 1323109128,

(1960) ICHTHYOLOGY~FISH OF THE MIDDLE 7aMmezI+KARIEA
STUDIES . MANCHESTER UNIVERSITY FRESS,

(1961)THE FISHES OF NORTHERN RHODESIA.GOVT.FRINTERs

LUSAKAL 140,
(1961)CHECKLIST OF THE FISHES OF NYASALANL.OCC.FAFERS.

NAT «MUS . RHODESIA . 38552557,
(1962)ECOLOGICAL FACTORS AFFECTING THE DISTRIEUTION
OF FRESHWATER FISHES IN TROFICAL SOUTHERN
AFRICA.ANN.CAPE FROV,MUS.11:223-228,
(1970)THE AFRICAN GREAT LAKE FISHERIES:FASTyFRESENTsAND
FUTURE s AFR+ Jo TROF  HYDROBIOL JFISH. 1(1)3 35-49,
(1975)
EFFECT OF ASFHYXIATION ON THE SERUM ANDIN KIDNEY
ALKALINE FHOSFHATASE ACTIVITY IN CLARIAS
EATRACHUS (LINN) JEROTERIA, 44 (1-2) $59-62,
(1974)
REGENERATION OF CAUDAL NEUROSECRETORY SYSTEM IN
THE CATFISH, CLARIAS BATRACHUS L. Z.MIKROSK.ANAT.
FORSCH, s LEIFZIG, 88(6)31987-996 .,
(1975)
EFFECT OF ELECTRICAL STIMULATION OF THE OLFACTORY
TRACT AND THE CAUDAL SFINAL CORD ON THE DAHLGREN
CELLS IN CLARIAS EATRACHUS.ZEITSCHRIFT FUER MIKROS
ANAT ,FORSC.B9(3)1410-414,
(1975)
BNakTRsMakFREHRHSCAVIALRNEURYSEGRETORY SYSEEM IN
(1926)CESTOLES §.8TR. AUS FISCHEN UND AMFHIBIEN
RESULTS OF THE SWEDISH Z0OLOGICAL EXFEDITION
TO EGYFT AND THE WHITE NILE, 1901,5(27F):!1-58.,
(1977)A STUDY OF CLARIAS SENEGALENSIS IN THE REGION OF
LAKE KOSSOU IVORY COAST.HYDROERIOLOGIA.S4(1):49-664.
(1957)THE MODE OF TERRESTRIAL LOCOMOTION IN CLARIAS.
OIKOS, 8(2): 122-129
(1926)0ON A COLLECTION OF FISHES FROM THE WHITE NILE AND
THE YEI RIVER (WITH NOTES ON THE SKULL OF
ALARENCHELYS AND CLARIAS), BERGENS MUS.AARE 10:22
(1900)FISHES,
FF403-404,
(1902)
NOTES ON A& COLLECTION OF FISHES FROM THE ISLAND
FORMOSAF.U. S, MUS . XXV?! 315-368,
(1936)DIR KARL JORDAN’S EXFEDITION TO SOUTH WEST AFRICA
ANI' ANGOLA, NARRATIVE, NOVIT.ZOOL.TRING 40317-62
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(1976)THE INFLUENCE OF BODY WEIGHT ON GAS EXCHANGE IN
THE AIR EREATHING FISHs CLARIAS BATRACHUS. COMF.
BIOCHEM,FHYSIOL. (A)»53(3) {305-310,

(1976)

DISTRIBUTION OF MONO AMINE OXIDASE IN RELATION TO
THE HYFOTHALMO HYFOFHYSEAL SYSTEM OF THE TELEOST

CLARIAS BATRACHUS.J.NEURAL TRANSMISSION., 39(1-2)%
47-62,

(1952)NOTES ON FRESHWATER FISHES OF SOUTHERN RHODESIAG
FAMILY CLARIIDAE.RHOD,AGRIC,J,49(1)313~5,

(1953)FISH LADDERS ANDI THE MIGRATION OF FRESHWATER
FISHES . RHOD. AGRIC . J,SO(2) 16869,

1950 ANDI TO BAROTSELANI 1952, 0CC. FAF,NAT . MUS. S,
RHODL 3 (22R) $177~189 .,

(1958)A CAVE DOWELLING CAT-FISH CLARIAS CAVERNICOLA,
TREWAVAS 1936s IN SOUTH WEST AFRICA.FISCATOR 12
(43)356~57,

(1958)A FRELIMINARY REFORT ON THE COLLECTIONS OF
FRESHWATER FISH MADE EY THE RERNARD CARF
EXFEDITIONS TO THE CAFRIVI STRIF»1949sLOWER SAEI

(1960)FRESHWATER FISHES OF THE CAFE FROVINCE,CAFE,
FROV,MUS.411-72,

(1961)AN ILLUSTRATED GUIDE TO THE FRESHWATER FISHES OF
THE ZAMEBEZI RIVERsLAKE KARIEAyPUNGWEsSARIEsLUNDI
AND LIMFOFO RIVERS. EULAWAYDrSTUART MANNING .

(1964)A NEW SFECIES OF CLARIALLAEES (FISCES»CLARLIDAE)
FROM THE UFFER ZAMEEZI RIVER.ANN.MAG.NAT.HIST,
(13) 7% 393-395,

(1967)THE FRESHWATER FISHES OF SOUTHERN AFRICA.KALKEMA,
CAFETOWN, FF .

(1971)

CHECKLIST OF THE FISHES OF ROTSWANA. ARNOLDIA
(RHODESTIA) 5(7)$1-22,

(1968) THE GROSS MORFHOLOGY OF THE GAS ELADDERS OF
SUME LAGUNA EAY FISHES. FHILIFFINE J.FISH 8(1)31
~21,

(1968)BRIEF OESERVATIONS ON THE WEIGHT OF FISH THAT
CAN BE CARRIED BY THE FISH EAGLE,HALIAETUS
VOCIFERFISCATOR 723 3,

(1969)A REFOKT ON THE LAKE LWA LIMNOLOGICAL
FROGRAMME IN MALAWL, IN! IEF REFORT OF THE
REGIONAL MEETING OF HYDROERIOLOGISTS IN TROFICAL
AFRICA. KAMFALA»UGANDA 20-28 MAY» 1968IFFB8~91,

(1950)

RESFONSES OF THE GENITAL SYSTEM AND THE
URINOGENITAL FAFILLA OF THE FEMALE CATFISH»
HETEROFNEUSTES FOSSILS (BLOCH) TO SEX HORMONES.
ROUX 4 ARCH . ENTW . MECH, ORGAN. 144 FF 257-264.,

(1910)CAROUT A FEW FISH COLLECTED RY IR M. MONKE
IN DUALA (CAMEROON) o JBERLIN MITT.ZOOL.MUS,
5:117~124, (IN GERMAN)

(1939)0N THE ELOOD SUGAR OF FRESHWATER FISH.Z,VERGL.
FHYSIOL .27 (460491,

(1961)0N A NEW TREMATODE, ORIENTOCREARIUM LAZERT
N.SF. FROM A FRESHWATER FISH, CLARIAS LAZERAS
IN THE SUDAN.J HELMINTH, 3525962,

(1963)0N DIFLOSTOMUM TREGENNAy THE DIFLOSTOMUM
STAGE OF DIFLOSTOMUM TREGENNA NAZMI GOHAR»

1932, WITH AN EXFERIMENTAL DEMONSTRATION OF
FART OF THE LIFE CYCLE. J.HELMINTH,
37(3)1199-206.,

(1963)0N SOME FROTEOCEFHALID CESTODES FROM FRESH
WATER FISHES IN THE SUDAN.J HELMINTHs 37(4)%
307-318.,

(1969)STUDIES ON THE HELMINTH FARASITES OF
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FRESHWATER FISHES OF THE SUDANs J.ZOOL.
LOND. 1583143170,

(1971)CHECKLIST OF THE HELMINTH FARASITES OF AFRICAN
FRESHWATER FISHES.TECH.COMM,NO.42,COMM.AGRIC,
EUR UK .FF80.

(1972)AFROMACRODEROIDES LAZERA GEN.ET.SF.NOV.
(ALLOCREADIIDAE (WALLINIINAE) A NEW DIGENEAN FROM
THE AFRICAN FRESHWATER FISH CLARIAS LAZERA.J.
HELMIN.XLV1(4)$314-344,

(1965)
STUDNIES ON THE TELEOSTEAN HEART. AGRA.UNIV,J.RES,
14(1)$105~113.

(1966)HISTOLOGY OF THE DIGESTIVE TRACT OF A TELEOST»
CLARIAS EATRACHUS(LINN).J.Z0OL.SOC.INDIA. 16353-58

(1967)
ON THE MORFHOLOGICAL FECULIARITIES OF THE

VALVULA CERERELLI IN SOME TELEOSTS. ZO0OOL.
ANZ 178(5/746)21413-419,
(1968)
HISTOLOGY OF THE ISLETS OF LANGERHANS IN NORMAL

AND ALLOXAN TREATEDR FRESHWATER INDIAN TELEOSTy
CLARIAS BATRACHUS.ZOOL.BEITR.14:487-497.

(1969}
EFFECT OF INSULIN AND GLUCOSE ON THE BETA CELLS OF
THE FANCREATIC ISLETS IN FRESHWATER TELEOSTs
CLARIAS BATRACHUS.ACTA ZOOL.»STOKH.S0:?1~-95.

(1974)
HISTOFATHOLOGY OF THE ENDOCRINE PANCREAS OF A
FRESHWATER FISHyCLARIAS BATRACHUS(L.)VI EFFECT
OF CORALT CHLORIDE ADMINISTRATION. VERH. ANAT.
GES.JENA ANAT.ANZ . RD.136(1/72)2157~164.,

(1975)
HISTOFATHOLOGY OF THE ENDOCRINE FANCREAS OF A
FRESH-WATER FISHs CLARIAS BATRACHUS (L).35. EFFECT
OF A EFINEFHRINE ADMINISTRATION. ACTA.ANAT.»93(3)¢
351360,

(1975)
HISTO FHYSIOLOGY OF THE ENDOCRINE FANCREAS OF A
FRESH WATER FISH CLARIAS BATRACHUS FART 7!THE
EFFECT OF FANCREATECTOMY AND INSULIN.J.AN.MORF.FHY
2201)327-37.

(1949)
DIFFERENTIAL ELOOD CELL COUNTS OF FOUR SPECIES OF
FRESHWATER AIR-RREATHING FISHES. PROC.INDOIAN ACAD,
SCI. 69RI29-35,

(1972)INDUCEYD EREEDNING OF AIR-BREATHING FISHES.IND.
FARM, 22(4) 14445,

(1972)

THE HYFOTONIC FRAGILITY OF SOME FISH

ERYTHROCYTES. FROC.INDIAN ACAL.SCI.75(R)2465-270,
(1975)

FRODUCTION OF STOCKING MATERIAL OF SOME AIR

EREATHING FISHES RY HYFOFHYSATION.J.INL.FISH.SOC.
INDIA.7:156~161.

(1972)
EFFECT OF COFFER ACETATE ANDI' ASFHALT ON GONADAL
ACTIVITIES AND THE CORRELATED CHANGES IN THE PRE-
OFTIC NUCLEUS OF TWO GENERA OF TELEOSTEAN FISHES:
CLARIAS EATRACHUS(LINN.) AND OFHIOCEFHALUS PUNCTA
TUS(RLOCH) ,FROC,OF IND.ACAD.SCI.7!RIND&:229-239
(1975)
THE TECHNOLOGY AND ECONOMICS OF CATFISH
(CLARIAS SFF.) FARMING IN THAILAND. FAO.IPFC.

OCC.FAF, 1975/2.
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(1867)LTHE CRUISE OF THE AUSTRIAN FRIGATE “NOVARA’
AROUND THE WORLD IN THE YEARS 1857,1858,1859.]
ZOOLOGISCHER THEIL. FISCHE. 3,ARTHEILUNG.WEINy
$275~-433.,

(1977)DISTINCT AUDITORY AND LATERAL LINE NUCLETI IN THE
MIDERAIN OF CATFISHES.J.COMF.NEUROLOGY.173(3)$417~
431,

(1975)NIGERIA., FEASIRILITY OF CAGE CULTURE AND OTHER
AQUACULTURE SCHEMES AT KAINJI LAKE. FAO. KAINJI
LAKE RES . FROJECTy FAQ FI!NIR~ 66/524/18.FF17.

(19492)NEW CONTRIRUTIONS TO THE ZOOGEOGRAFHY OF FRESH
WATER FISH OF ASIA MINOR» BASED ON COLLECTIONS
MADE BETWEEN 1964-1947.ISRAEL J.Z00L.18:249-254.

(1949)0N SOME FOSSIL FISH REMAINS FROM JAVA. ZOOL.
MEDED.LEILEN 30(5):77-82,

(1976)

FRODUCTIVITY OF CLARIAS BATRACHUS IN SEWAGE
FERTILIZED FISH FONDS.IND.J.ENVIR.HEALTH 18(4)!
292298,

(1971)CAN INVESTIGATION INTO THE ECOLOGY AND
FEEDING HARITS OF CERTAIN FISH SFECIES IN THE
LOSKOFDAMI, DL.SC. THESIS FOTCHEFSTROON
UNIVERSITY FOR CHRISTIAN HIGHER EDUCATION.
(IN AFRICAANS) .

(19735)
HISTO MORPHOLOGICAL OEBSERVATIONS ON THE LIVER IN
SOME FRESH WATER TELEOSTS.ZEITSCHRIFT FUER MIKROS.

ANAT . FORSC . 89(5) 1922933,

(1954)A CRANIAL MORFHOLOGY OF THE SKULL OF CLARIAS
BATRACHUS. CURR.SCI. 23:406-407,

(1968)INEW SFECIES OF MONDGENEA FROM FRESHWATER FISHES
OF NORTH VIETNAM.FARTL (FARAZITOLOGIYA»2(4)1297
~301. (IN RUSSIAN)

(1971 ESOME SFPECIES OF NEMATODA FROM FRESH WATER FISHES
OF NORTH VIETNAM.1 FARAZITOLOGIYAyS(3)1241-250.
(IN RUSSIAN)

(1970}

EXOTIC FISHES AND OTHER AQUATIC ORGANISMS
INTRODUCELD INTQO NORTH AMERICA. SMITHSON.CONTRIE.
ZOOL .. S911-29,
(1958)
LTHE TYPES AND KINDS OF FISH COLLECTIONS OF
THE HAMBURG ZOOLOGICAL INSTITUTE AN ZOOLUOGICAL
MUSEUMS .1 MITT HAMRURG ZOOL .MUS. 561155-167.
(1971}

THE FISHERIES OF THE KAFUE RIVER FLATSy ZAMBIAsIN
RELATION TO THE KAFUE GORGE DaM. FINAL REFORT.
CENTRAL FISHERIES RESEARCH INSTITUTE> CHILANGASY
ZAMEBIA., REFORT FREFARED FOR THE FOOIN AND
AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
(ACTING AS EXECUTIVE AGENCY FOR THE UNITED
NATIONS DEVELOFMENT FROGRAMME) . ORA PROJECT
365020y FIISF/ZAMLL TECH.REF.1L.FPL&1.

(1975)
A REFORT ON THE EXISTENCE OF SMALL FIT DRGANS IN
THE CATFISHES CLARLIAS BATRACHUS AN HETEROFNEUSTES
FOSSTLIS.GEORTOSCJODHFURY .2(2/73) 18687,

(1965)TWO NEW Si TES OF GENUS PROCAMALLANUS
BAYLIS» 1923 FROM NORTH INDIA.LARREV 31199
200

(1966)TWO NEW NEMATODES OF THE GENUS SPINITECTUS
FOURMENT » 1883y FROM CATFISH OF NORTH
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INDTA. LABDEV 4:1121-123

(1958)CSILURIND AND CYFRINCID FISHES COLLECTELD IN FRENCH
GUINEAy WITH A DESCRIFTION OF A NEW SFECIES OF
MICROSYNODONTIS.] REV.ZOOL.BOT.AFR. S7139-56
(IN FRENCH)

(1975)THE SELECTION OF FREY IN 3 MALACOFHAGUS FISHES OF
LLAKE CHADCHAD.CAHIERS ORSTOMsSER.HYDRORIOL.2(1)}
3"'7 [3

(1973)LAGSESSMENT OF THE FISHERIES IN THE NOMEROLO
RESERVOIRI.NOTES DOC.FECHE.FISCIC. (NOUV.SER.).
6152-62. (IN FRENCH) .

(1264)AN INSTANCE OF HERMAFPHRODITISM IN CATFISHs CLARIAS
BATRACHUS (LINN).CURR.SCI.33:529-530.

(1946)STUDIES ON THE PITUITARY GLAND IN RELATION TO THE
GONADIAL. CYCLE IN CLARIAS BATRACHUS. (LTINN.).
NATURWISSENSCHE 53(1):120-21.,

(1966)ENRODCRINE ACTIVITY OF GONADECTOMIZED FISH,CLARIAS
BATRACHUS (LINN) . NATURWISSENSCHAFTEN,S3(15) 1390,

(19646)THE FITUITARY GLAND OF CATFISHsCLARIAS BATRACHUS.
COPETIAy (41810818,

(1967)THE ANNUAL CYCLE IN THE TESTIS OF THE CATFISH
CLARIAS BATRACHUS L. ACTA ANAT.&67(1)1135-154,

(1968)CYCLICAL CHANGES IN THE OVARY OF THE CATFISH C.
BATRACHUS L. ACTA ANAT. »492(1)1105~-124,

(1970)CORRELATIVE CYCLICAL CHANGES IN THE
FITUITARY GLAND AND THE TESTIS OF A
CATFISH CLARIAS BATRACHUS L.

MIKROSKOFIE 26:50-56.

(19468)THE VERTICAL DISTRIBUTION OF FISHES IN THE EERO
STREAM ANDI NOTES TO THE FISH OCCURRENCE IN LAKE
ROSUMTWI yASHANT I yGHANA L ZOOL . LISTY.17(3) 245252

(1964)THE CULTURE OF CLARIAS FRY IN FLOATING BASKET.
THAI FISH.GAZ.13(4).,

(1201) LCONTRIBUTIONS TO THE STUDY OF FOSSIL SILURIDST.
ANN.S.COEOL +NORD XXX$165-175.(IN FRENCH)

(1968)

FISHES OF THE TRANSVAAL.S.A.BREWERIES INST.
JOHANNESRURGYS . A,
(1972)

FISHERY SURVEY CARRIED OUT AT LARKE BORULLUS»A.R.
EGYFTsIN THE SPRING OF 1971.ACTA.SCI.NAT.ACAD.
SCI+BOHEMOSLOV.6(7)13~44,

(1967)FEEDS AND FEEDING OF WARM-WATER FISHES IN FONDS
IN ASIA AND THE FAR EAST.FAO FISH.REF.NO.44y
(3):1291-309.

VOL.3:291-309.

(1963)

ELECTRIC RECEFTIONS IN A NON-ELECTRIC FISH
(CLARIAS) . NATUREsLOND.199(4888):!88-89.
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TERRITORY.E.A.AGRIC.J. X1V}

(1960)THE FISHING INDUSTRY OF TANGANYIKA.INIREFORT ON
THE TRAINING CENTRE ON FISHERY SURVEYS FOR THE
COUNTRIES OF THE AFRICAN REGION AT TANGA»
TANGANYIKA VOLII ESSAYS ON THE STATUS OF
FISHERIES DEVELOFMENT IN SELECTED COUNTRIES AND
TERRITORIES OF AFRICA. FAO/UN.FF 184-190.
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AQUARTUM»N.J.4(8) 13251,

(1971)THE FISHES OF THE ZIO MARSHES.AQUARIUMsN.J.4(9)$32
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(1895)NOTES ON FISHES COLLECTED IN THE CAMEROONS RY
MR.Y,SJOSTEDT., OFV.AK.FORM., FF.179-195,

(1920)

ON SOME FRESHWATER FISHES FROM LOWER CONGO. ANN.
MAG.NAT HIST.»LONDON 9(6)$167-176,

(1922)

SOME NEW SILURIDS FROM THE CONGO. ANN.MAG.NAT,
HIST. 9(10)$122-127,

THE NIGER RIVER.) BUL.MUSEUM FARIS$211-213 (IN
FRENCH) »

(1882)CFISHES AND REFTILES OF LAKE TIBERIAS AND
SEVERAL OTHER FARTS OF SYRIA.JARCH.MUS.LYON,III.
FISHES$99-182, (IN FRENCH)

(1970)THE CHEMICAL BIOLOGY OF FISHES,ACADEMIC FRESS.
LONDON.PE 600 .

(1970)ECOLOGICAL STUDIES ON TROFICAL FRESHWATER FOOI
FISHES. FROC.IBF/UNESCO REG.MEET. INLAND WAT.
RIOL.SOUTHEAST ASIA,KUALA LUMFUR + MALACCA»
S5TH-11TH MAY»1969s FF91-103

(1971)CCOLD BLOODED VERTERRATES IN THE COLLECTION OF
THE O0.N.R.D.] HOMME NATUREs KINSHASA 13129-140.
(IN FRENCH) .,

(188%)INDIAN TERTIARY AND FOST TERTIARY VERTERRATA.
TERTIARY FISHES.FAL.IND,(10)III$241-258,

(1967)

MONOROTHRIODES WOODLANII SF.NOV, (CESTOIDAE,
CARYOPHYLLIDAE) FROM CLARIAS MELLANDI ROULENGER
(CYFPRINIFORMES( CLARIIDAE) IN ZAMEIA.AFRICA.FROC
HELMINTH.S0C.WASH, 34(2)3125-128,

(1972)

REDESCRIFTION OF BOVIENA SERIALIS(EOVIEN,1926)
CESTOIDEA$CARYOFHYLLIDEA)FROM THE CATFISH
CLARIAS BATRACHUS(L.) IN INDIA. J.HELMIN.XLVI(4)
$399-405,

(1957)THE FISHERIES OF THE KAFUE FLOOD FLAIN.INSSECOND
SYMPOSIUM ON AFRICAN HYDROEIOLOGY AND INLAND
FISHERIES»1956.CSAFURLNO, 255155,

(1971)VERTERRATE FAUNAS FROM KURI ALGI KOORI FORAsANID
ILERET AREAS, EAST RULNOLFs KENYA., NATURE,LONDON
2311248-249,

(1975)CYTOCHEMICAL STUDIES ON THE FERI NUCLEAR REGION IN
THE GROWING OOCYTES OF A TELEOST FISH CLARIAS
BATRACHUS . INI. SCI . CONG .+ ASSOC . FROC . 622194,

(1973)THE YOLK~NUCLEUS IN THE OOCYTES OF CLARIAS
BATRACHUS (LINN,),ZOOL.FOL.22(3)1189~196.,

(1975)CREGINNING COMMERCIAL FISH CULTURE IN CENTRAL
AFRICA.] INIFAO/CIFA SYMFOSIUM ON AQUACULTURE IN
AFRICA. CIFA/75/SE 18.FF10. (IN FRENCH),

(1964)A ERAND NEW INDUSTRY: RAISING FISH IN RICE
FADDIES. COFF. CACAO J. 7¢(7):1149:160-141,
REFORT) EAFFRO OCC,FAF.6.FF55,

(1964)THE FISHERIES OF LAKE RUKWAs TANGANYIKA.(MIMED

(1964)REFORT ON THE FISHERIES SURVEY OF LAKE RUKWA
TANGANY IKAREF  EAFFRO, (1962/63) 14252,

(1964)REFORT ON THE FISHERIES SURVEY OF LAKE RUDOLF,
KENYA +REF EAFFRO, (1942/63) $153-62,

(1965)REFORT ON A FISHERIES SURVEY OF LAKE KITANGIKI,.
TANZANIAREF.EAFFRO(1964) $43-49,

(1967)THE FISHERIES OF LAKE RUKWArTANGANYIKA.EAFFRO
OCC.EAF. (&) (2NN ELl. ),

(1969)A BRIEF REFORT ON A SURVEY OF THE FISH AND FISH-
ERIES OF THE TANA RIVERs WITH SPECIAL REFERENCE
TO THE PROBAELE EFFECTS OF THE FROFOSED BARRAGES
EAFFRO OCC.PAF. 10.FF13,

(1971)SOME TAXONOMICAL NOTES ON THE FISH FAUNA OF THE
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EARINGO AREA.AFRJ. TROF, HYDROEIOL FISH.1(1)$25-
34,

(1964)
[ZUOLOGICAL MEDICAL MISSION OF THE MANIEMA
WORMS: TREMATODAT.ANNLS MUS.R.AFR.CENTSER.BV0s
(CONGOs LEOFOLIVILLE) IF.L.G.KENDIT,1959,5.
NO.132375-101, (IN FRENCH)

(1977
STUDIES ON THE ICHTHYD-FAUNA IN FLOVER COVE
RESERVOIR HONG KONG.FART I:SEQUENCE OF FISH
FOFULATION CHANGES,J.FISH,EIOL.10(5)3493-503.

(1938)[CONSINERATIONS OF THE ACCESSDRY ORGANS USED FOR
ATR-EKEATHING IN SOME TELEOSTSI.ANN.SOC.ROY.Z0OL.
BELG.693163-185, (IN FRENCH)

(1960)CA NOTE ON THE REFRODUCTION OF FISH OF LAKE
TANGANYIKAT. IN: THIRD SYMFOSIUM ON HYDROEIOLOGY
AND INLANI FISHERIES-FROELEMS OF MAJOR | ar
C5AsFUR,633107-112, (IN FRENCH) R LAKES» 1960

(1964)LTHE FISH OF LAKE T

IKELS, QWSYSTEQQ%Iéugﬁg %E%L%E o RE
gy HUS K AFRL CENT VSER, 800, (1245 PP 202 .3 TRE Bk

(1967)THE FISHES ANL FISHERIES OF THE- RUAHA'RTUEAC
» TANZANIA, (SYSTEMATICS,ECOLOGY y ZOOGE OGRAFHY »
FISHERIES) .EAFFRO OCC.FAF.(9) FF19,

(1961)THE COLLECTION OF CLARIAS BATRACHUS FRY FROM
NATURAL WATERS., THAT FISH.GAZ,14(2)3100-111.,

(1968)THE EVOLUTION OF ERANCHIOSTEGALS AND ASSOCIATED
OFERCULAR yGULAR AND HYIOL EONES AND THE
CLASSIFICATION OF TELEOSTOME FISHES LIVING AND
FOSSIL. EULL.NAT.MUS.CAN.(221),

(1961)SOURCES OF CAROTENE AND VITAMIN A IN LAKE PROVINE
»TANGANYIKA. ACTA TROF. 18(1):78-80

(1975)AQUACULTURE IN MALAWI. IN:FAD/CIFA SYMPOSIUM
ON AQUACULTURE IN AFRICA, CIFA/75/SC.1.FF6.

(1930)REFORT ON A COLLECTION OF CESTODES MAINLY
FROM EGYFT,1V,CONCLUSION FARASITOLOGY22(3),
338354,

(1961) CCONTRIBUTIONS TO THE KNOWLERGE OF THE FAUNA OF
THE SENEGAL KIVER. FISH FROM BADULE AND EAKOY.]
BULL . MUS.HIST.NAT, FARIS (2) 323506-512 (IN
FRENCH) .

(1950)0ON A& REMARKAELE ELIND SILUROID FISH OF THE FAMILY
CLARIIDAE FROM KERALACINDIA) ,REC.IND.MUS.

4810966,
(1251 DISTRIBUTION GF THE CLARIID FISHES AND ITS
SIGNIFICANCE IN ZOOGEGRAFHICAL STURIES. FROC.

«NAT. INST.SCI.IND. 17(4):1291-299.

(L251)0N CERTVAIN FEATURES IN THE ANATOMY OF HORAGLANIS
MENOMN..J.ZO0OL . S0C. ININ. 31249-253,

C196130N A COLLECTION OF FISH FROM LAKE CHILKAsORISSA.
REC. INDIAN MUS. 5%9141-69.

(19712POND CULTURE OF AFRICAN CATFISHES. FAD
AQUACUL T, BULL. 374) 14,

(L9771 EXTERNAL BLISTERS IN CLARIAS. FAU AQUACULT.BULL.
3(4)13.

Ks 7 OF RESEARCH ON REFRODUCTION»STOCKING
TION OF THE CLARIAS LAZERA.] CENTRE
E NATIONAL FAQRANGUL. (IN FRENCH) .
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OF SEVERAL SFECIES TO AQUACULTURE FONDSJI.THESIS
FOR THE DEGREE OF DOCTOR OF ZOOLOGICAL SCIENCES

UNIV,OF LIEGEsBELGIUM. FF + (IN FRENCH).

[ 5431 MICHA»J.C, (1975)LSYNTHESIS OF RESEARCH ON REFRODUCTION, STOCKING
AND FRODUCTION IN AFRICAN CATFISH! CLARIAS
LAZERA VAL.IBULL.FR,FISCIC.256:77-87(IN FRENCH)

[ 5441 MICHA»J.C, (1975)SUMMARY OF FRELIMINARY TESTS FOR REFRODUCTION:
REARING AND FRODUCTION OF AN AFRICAN SILURIID?
CLARIAS LAZERA, IN:FAO/CIFA SYMFOSIUM ON
AQUACULTURE IN AFRICA GHANA»30SEFT 19735y
FAO-CIFA--75/SE-GIFF23.

L 5451 MICHA»J.C. (1978)

FRANK V., [RIOLOGY OF THE FPRINCIPAL SFECIES USED IN FISH

CULTURE IN AFRICA.I IN! FAO/CIFA SYMFOSIUM ON
AQUACULTURE IN AFRICA. CIFA/7G/SR 8. FF39.
(IN FRENCH).

[ 5461 MILLSsH.D. (1956)THE AFRICAN MUDFISH CLARIAS LAZERA. IBADAN
UNIVERSITY FRESSs IRADAN.FF48.
L 5471 MINSHULL»J.L, (1969) INTRODUCTION TO THE FOOL WEER OF LAKE SIBAYI.

NORTHERN ZULULAND.SUFFL.NEWS LETT.LIMNOL.SOC.STH.
AFR(13)3120-25,

L 5481 MINSHULL»J. (1975)1974 FISHERY STATISTICS-LAKE KYLE.REFORT OF DEFT.
OF NAT.FARK WDL ¢«MAN.RHODBESIA.FF14.

[ 5491 MOHANTY»S.K. (1975)FURTHER ADDITIONS TO THE FISH FAUNA OF THE CHILKA
LAKE . J.BOMEAY NAT.HIST.S0C.72(3):863-864,

L 5501 MONOLsT. (1951)LCONTRIBUTION TO THE STULlY OF THE FAUNA QOF

MAURITANIA.FRESH-WATER FISHES.J EULL.INST.FRANC.
AFR.NOIRE.13:1802-812, (IN FRENCH)

L 5311 MONODST. (19S55)CCONTRIBUTION TO THE STUDY OF THE FAUNA OF
MAURITANIA. FRESH-WATER FISH (3RD NOTE).1 BULL.
INST.FRANC.AFR.NOIRE 17A:590-0%91. {(IN FRENCH)

L 5521 MONODST. (1968)LTHE UROFHORE COMPLEX OF TELEQST FISHES.I
MEM. INST.FOND.AFRIQUE NOIRE (81)
(IN FRENCH)

L 5531 MONTELsR. (1905)CTRYFANOSOME OF A FISH OF COCHINCHINE.I C.R.S0C.
BIOL.LVIITI$1016-1017 (IN FRENCH)
[ 5541 MOOKERJEEsH.K. (1941)
MAZUMDOAR»S.R.
DASGUFTAsE. ON THE NATURE OF THE URINOGENITAL FAFILLA IN

CLARIAS BATRACHUS AND HETEROFNEUSTES FOSSILIS,
INDLJWET.SCI.ANI JHUS,. (2) 3334~336,

[ 5551 MOOKERJEEsH.K. (1945)IDENTIFICATION OF EGGBS OF COMMON FRESHWATER FISHES
OF RENGAL.SCI.CULT.»CALCUTTA 11(1)3:48,
[ 5561 MOOKERJEEsH.K. (1950)
MAZUMDAR SR SOME ASFECTS OF THE LIFE HISTORY OF CLARIAS
BATRACHUS . FROC . Z00L . SOC .RENGAL . 3871~79,
[ 5571 MORAIS»R.T. (1974)CICHTHYOLOGY OF THE ZAMBEZI RIVER-FROGRESS REFORT

(MIMEO.REFORT)ICHTHYOLOGICAL STUDIES IN CARORA
BASSAJAGRICULTURERFOREST SERVICES DEFT.L.MARQUE
MOZAMRIQUE., FF18.(IN FORTUGUESE)

L 5581 MORAVECsF. (1974)THE DEVELOFMENT OF FARACAMALLANUS CYATHOFHARYNX
(BAYLISS»1923) INEMATODAICAMALLANIDAE) LFOLIA
FARASITOL.21(4)$333~-343.

L 5591 MURGAN!P.R. (1971)THE LAKE CHILWA TILAFIA ANII ITS FISHERY. AFR.J.
_ . TROF. HYDROBRIOL.FISH.1(1)!51-58,
L 5601 MORTIMERsM.A.E. (1959)FISHING IN THE LUNDAZI DAM.RHOD.AGRIC.J.56(2) 50~
60.
L 5611 MORTIMERsM.A.E. (1960)
BELL~-CROSSyG. OBSERVATIONS ON THE MOVEMENT OF FISH IN A FISH
o LADDER, JOINT FISH RES.ORG.ANN.REF.NO.9:67.
L 5621 MORTIMERsH.ALWE, (1964)A NOTE ON THE GROWTH OF CLARIAS(SILURUIﬁEA:

CLARITRAE) , THE FUKU,OCC.FAF,DEFT,.GAMESFISH.N.

L 5631 MORTIMER,M.A., RHODESIA,ND,2:81-83,
PMoALE, (196S)FISH FRODUCTION FROM A STREAM IN NORTHERN RHODES
A+FROC.CENT.AFR  SCI L MED, CONG, LUSAKA s 15 6 ¢ oar ES
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(1956 MORFHOLOGY OF THE
ORGANS OF THE TEL
JeMORFH. 98012012

(L957FHYSTIOLOGY OF THE ACCESSORY RESEIRATORY ORGANS OF
THE TELEOSTy CLARITAS LAZERA (T& V.)oJ EXF.

ZO0L, 136(3)1419-34,

(1975)

CHANG IN THE KIDNEY FEROXIDABE AUTVIVITY IN FISH
EXEO TO SOME INDUSTRIAL FOLLUTANTS. ENVIRON.
FHYSIOL BIOCHEM,. $(S5)31300-307.

EATHING
RALDEV.)
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160.
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&

(L9277)
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ACTIVITY IN FISH 1TO S0M LNNU&;HIH
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(1938INAT ON ANSORBIAYCLARISILURISyWALLAGH AND
CERATOGLANISy FOUR GBENERA OF AFRICAN AND INDO-
MALAYAN CATFL 'S, COFETA ANN. ARRBOR 198

(195%6)A NOTE ON THE aARYSSBINIAN CATFISHyCLARIAS
DEFRESSUS MYERS. SToANF. TOTHYOL.EBULL. 7314,

(1962)

HELMINTH FARASITES OF REFTILES,BIRDS AND
MAMMALS IN EGYF 1o ¥ CROLIST OF NEMATORES
COLLECTEL FROM 1948 TO 1955.CAN.J.Z00L.4004) ¢
G531-538.

(1966 HYLDROSTATIC SIGNIFICANCE OF ACCESE
ORGANS IN SOME ALIR BREATHING FISH
139.

(19260)8STUDIES ON THE ACCESSORY GLANDS AND TESTES OF
SOME SILUROID FISH ITI.CLARTAS BATRACHUS. INEG.
SCL.CONBR.ASS.FROC.47.8E88.FART 1111477,

(1965)STUNIES OF THE MALE REFPRODUCTIVE SYSTEM OF SOME
SILURCOID FISHES. FARTS 1 ANDZ., INDIAN ZOOTOM.MEM.
NO.9¢1-35.

(1976)

HISTOCHEMICAL STURIES ON THE MUCINS OF THE
VERTERRATE TONGUES.FART 71HISTOCHEMICAL ANALYSIS
OF MUCG SUBRSTANCES IN THE TONGUE OF SOME FISHES,
ACTA HISTOCHEMICA,I7(2)1245~-262,

(1937)CYTOPLASHMIC INCLUSIONS IN THE OO0GENESIS OF
SACCHOBRANCHUUS FOSSILISy CLARIAS RATRACHUS» AND

ORY RESFIRATORY
S, UOFELA 1136~
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ANABAS SCANDENS.Z.ZELLFORSCH.26:623-640.,

(1954)0N THE ANATOMY OF CLARIAS LAZERA.1. OSTEOLOGY.
J+MORFH, 94:551-586.

(1955)0N THE ANATOMY OF CLARIAS LAZERA.Z. THE MUSCLES
OF THE HEAL AND FECTORAL GIRIDLE.J.MORFH.%97:123-38

(1955)0N THE ANATOMY OF CLARIAS LAZERA»3.THE VASCULAR
SYSTEM. J.MORFH.?7(2)3179-214,

(1959)0BSERVATIONS ON THE SEMINAL VESICLE OF THE NILE
CATFISH CLARIAS LAZERA.ANN.MAG.NAT.HIST.

13 SER.2:444-448.

(1962)

A STULY ON THE FECUNDITY OF THE NILE CAT-FISH
CLARIAS LAZERA VALENCIENNES & CUVIER 1840. ANN.
MAG . NAT .HIST. (13)y5(55) 1385-389.

(197%5)

[CEXFLOITING LARKE ASSAll» ARARIAN REFUBLIC SYRIA»
FOR FISHING AND FOSSIRILITIES OF SUFFORT FROM THE
GERMAN FEDERAL REFURLIC .1 (TECHNICAL ASSISTANCE
FROGRAM) . KIEL»GFR. FF124. (IN GERMAN).

(1917)

FRESHWATER FISHES OF THE CONGO EBASIN OERTAINELD BY
THE AMERICAN MUSEUM CONGO EXFELDITION 1909-1913.
NEW YORK BULL +AMER MUS.NAT.HIST, 37:1853-756.

(1933)

NEW FISHES FROM THE KASAI DISTRICT OF THE RELGIAN
CONGO . AMER .MUS.NOV.N.Y., 656116,

(1934)

MORE NEW FISHES FROGM THE KASAI DISTRICT OF THE
RELGIAN CONGO. AMER.MUS.NOV.N.Y. 72311-6.

(1953)

TWO NEW AFRICAN CATFISHES FROM EASTERN FRENCH
EQUATORIAL AFRICA.AMER.MUS.NOVIT.NO.164881~4,
WATER FISH IN LAKE VICTORIAUGANDIA(NEMATODA?

HEDRURIDAE) (REVUE ZOOL.BOT.AFR.785(1/72)8177-81.

(1928)TWO NEW FISHES FROM LAKE VICTORIA. ANN.MAG.NAT.
HIST. 28104106,

(1967)THE GENERAL RIOLOGY OF CIL.ARIAS BATRACHUS.(REVIEW
OF WORK OF THAI FISHERIES DEFT).FLORIDA GAME AND
FRESH WATER FISH COMMISSION, (MIMEQ.REFORT).FF3

(1968)

A FRELIMINARY INVESTIGATION OF AN ALEBINO CLARIID
CATFISHyCLARIAS SF.INTRODUCED INTO FalLM BEACH
COUNTRY .FLORIDA GAME AND FRESHWATER FISH
COMMISSION. (MIMEO.REFORT) .FF19.

(1974)COMPARATIVE STUDIES ON THE SUSCEFTIRILITIES OF
LDIFFERENT GENERA OF DRIED FISH TO INFESTATION
RY DERMESTES MACULATUS AND NECRORIA RUFIFES.
NIGERJENTOMOL.1(1) 6368,

(1974)0N THE FRESENCE OF A FORKEDN RARREL IN THE
CATFISH CLARIAS BATRACHUS(LINN.).CURR.SCI.
43(4)1125~126.,

(19735)
HISTAMINE CONTENT OF THE DIGESTIVE TRACT OF A
CATFISH CLARIAS BATRACHUS IN RELATION TO SFAWNING:
SEX» AND SEASONAL VARIATION.IND.J.FHYSIOL.%&
FHARMACOL . 19(2) 190~93.

(1976)

ACETYL CHOLINE CONTENT OF THE EBRAIN AND VISCERAL
ORGANS OF THE TELEOSTAN FISH HETEROFNEUSTES
FOSSILIS AND CLARIAS RATRACHUS.IND.J,FHYSIOL.%&
FHARMACOL . 20(3) 177179,

(1976)ANRENERGIC AND CHOLINERGIC RECEFTORS N THE
STOMACH OF THE TELEOSTEAN FISHES CLARLAS HATRACHUE
ANL HETEROFNEUSTES FOBSILIS. ING, J,Z00L . 4C¢13 1713,
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6011 FALMERsC.A, (1973)A PRELIMINARY INVESTIGATION OF SOME ASFECTS OF
FEEDING ANI' DIGESTION IN CLARIAS GARIEFINUS. E.SC
FROJECTsUNIVERSITY OF RHODESIAsRHODESIA.PF?2.

6021 FPANCERIF . (1873)CON ALEINISM IN CLARIAS ANGUILLARIS.JREND.ACC.
NAP. SEFT.1873.(NOT SEEN IN ORIGINAL-IN ITALIAN?
6033 FANCERIsF. (1874)LNOTE ON MALE ORGANS OF CLARIAS ANGUILLARIS.]

ANN.MUS, GENOV . VI.PF.361-365. (NOT SEEN IN
ORIGINAL IN ITALIAN)

6041 FANDEYsK.C. (1970)0N A NEW FPHYLLODISTOME METACERCARIA
(FHYLLODISTOMUM LUCKNOWENSIS) AND ITS ADULT.
INDIAN J.Z0OOTOMY»11(1):22-35.

4031 PAFERNAY T, (1961)STUNIES ON MONDGENETIC TREMATODES IN ISRAEL.3.
MONOGENETIC TREMATOLDES OF THE CYFRINIDAE AND
CLARIIDAE OF THE LARKE GALILLEE.BAMIDGEH»13(1)3

14-29.
6061 PAFERNAYT. (1965 )MONDGENETIC TREMATODRES COLLECTED FROM

FRESHWATER FISHES SOUTHERN GHANA.EAMIDGEHY
17¢4)3107-111.

5071 FAFERNASI. (1968)ECTOFARASITIC INFECTIONS ON FISH OF VOLTA LAKEs
GHANALRULL .WILDLIFE DIS. ASS., 4(4)3135-137,
6081 FAPERNAY L. (1968)
THURSTONs JoF s MONOGENETIC TREMATODES(DACTYLOGYRIDAE) FROM
FISH IN UGANDA. REVUE ZOOL. EOT. AFR. 79(3/4)%
284-294,
6091 FAFERNA»T. (1969)MONOGENETIC TREMATOLES OF THE FISH OF THE

VOL.TA RASIN AND S50UTH GHANA. BULL.INST.FR.
AFR.NOIRE» 31y SER. A${840-880,

&101 FAFERMNAs L. (1974)HOSTSs DISTRIRUTION AND FATHOLOGY OF INFECTIONS
WITH LARVAE OF EUSTRONGYLIDES(DIOCTOFHYMIDAE
NEMATODAYIN FISHES FROM EAST AFRICAN LAKES.
J+FISH RIOL.&CLIE7-76

6111 FARDBUEYG.R. (1970) TEMPERATURE TOLERANCE OF CLARIAS BATRACHUS. FAOD
FISH.CULT.BULL.2(3)%6.
131 FATHARY §.F, (172&62)
REDDYy RoR, THE COMFONENT ACIDNS OF THE FATS OF SOME INDIAN
FRESHWATER FISHES, BIOCHEM.J.B85:1618-620,
130 FAWAFOOTANONY O, (L265)ETHE CULTIVATION OF FPLADUR(CLARIAS BRATRACHUS L.)»

IN THE VICINITY OF BANGKOK1.THESIS,KASETSART

; o UNIV TY FISHERIES FACULTY({IN THAIL),
LAl FELLEGRINY J. (1913 ENEW H FROM THE (QGOOUE CAUGHT BY ERNEST

HAUG .1 FARIS RULL.SOC.Z00L, 38:272-275 (IN FRENCH)
(1920 EFIGHES FROM LAGOONS OF THE IVORY CODAST.

DESCRIFTION OF TWO NEW SPECIES.1 FARIS RULL .S0C

A o 2000, 452115121 (IN FRENCH).

GLEL PELLEURIN ., (1928)LFIGH FAROM CHILOANGD AND THE CONGO COLLECTED RY
T LITION OF DR SCHOUTENDEN (1920-1922).1

5. 0 0 BELGE ZOOL. 3(1):4%9 (IN FRENCH)

THE OGOOUE, KOUILOUs ALIMA AND OF THE

EGRINgJ. (1930 EFISKES

$QNGHQ COLLECTEL BY MR.A.RANDON.DESCRIFTIONS OF
FIVE ANDY FIVE NEW GENUS.JRULL,.SOC.ZOOL.

FRS
CLE75)
LTHE USE OF ELECTRIC FISHING IN TROFICAL FISH
CULTURE FPONDS, INOTES DOC.FECHE FISCIC.(NOUV.SER.,)
11175-8%, (IN FRENCH) .
(1868 ENATURAL HISTORY RESEARCH CRUISE TO MOSSAMEIQUE. I
ZOOLOGIE, IV, FLUSSFISCHE JBERLINsFF, 32, (IN GERMAN)

L0 (IN FRENCH)

Hlul B

ity

LA

- NOT FROFF 374,

CICRF L, (1975)ANATOMY OF THE SWIMBLADDERS OF 7 FAMILIES OF
TRANBUAAL FRESH WATER FISHES.J.LIMNDL.SOC.STH.AFR.

1{1)317-22.

EER G (1896 LTHE ANIMAL WORLD! OF EAST AFKICA AND NEIGHEOURING

LONS, ILEIF .V, LIE FISCHE 0ST-AFRIKAS.BERLIN,
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(1973)
CREARING OF SILURII FISH AT RBOUAKE (IVORY COAST).

RESULTS OBTAINED FROM DECEMRER 1974 T0O JUNE 19735.1]
NOTES LOC.FECHE PISCIC. (NOUV.SER.) 11:136-42,
(IN FRENCH)

(1975%)C0ON THE MASS FRODUCTION OF ALEVING 0OF CLARIAS
LAZERA VAL. IN THE BOUAKE STATION. IVORY COABT.]
NOTES ET LOCUMENTS SUR LA PECHE ET LA
FISCICULTURE. NOUVELLE CENTRE VECHNIQUE
FORESTIER TROFICAL. SERIE NGO 10149-379(IN FRENCH

(1968) THE FRESHWATER FISHES OF THE KRUGER NATIONAIL
FARK, KOEDOE (11): 1-82.

(1939)[Z00LOGIC MATERIAL FROM ERITREA COLLECTED HY
G MULLERy DURING THE EXFEDRITION OF THEE MILAT
INSTITUTE OF SCIENCE AND THE MUSEUM O
FART VI FISH.1 ATTI.MUS.8TOR.NAT., TRIES
~186 (IN ITALIAN).

(1968)EFFELTS OF SEASONAL CHANGES ON THE ACTIVITY OF
TILAFIA MOSSAMEICA AND CLARIAS GARIEFINUS IN LAKE
SIBAYL.MIMEQ.REFORT RBY NATAL FARKSyUGAME AND FISH
FRESERVATION ROARD.FFP&.

(1949)COMPFOSITIONY RELATIVE ARUNDANCE AND
FISH FOPULATIONS IN LAKE SIBAYI. SUF
LIMNOL.SOC.STH.AFR,13138~43,

(1967)FROCEEDINGS OF THE WORLD bYMFboldM UN WARM-WATER
FOND FISH CULTURE.VOLL.FAQYROME.FFP.S

(1900)SURVEY OF THE FAUNA OF N. RHODEST

(1974)THE ZAMBEZI BARBEL CLARIAS GARIEFI
1822 JINILARE Kaf A A MAN MADE T
ECOSYSTEM IN CENTRAL AFRICAI FIL
A TROFICAL L[UHYH:hM.(‘ﬂ.‘HﬂLder»A.

(1892)THE LATERAL LINE SYSBTEM IN SILURILS. MORPH, JB.
ANAT VL 3]

(19412 0a SYBSTEMIC

oF FISH FROM U

Iﬂ.j//
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SNEWE LETY

DY ANl mMi
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SFECTES, TRULL . MUS HIST NAT cBELE L7450 118 e 0y
FRENCH) »
(1941 ENEW FISH FROM THE IVORY COASTI, REV. ZOUL.BOYV . AR,
343133-143. (IN FRENCH? .
C1P42)YLTHE FISHES OF LAKE TUMEay BELGIAN
MU%»!OYoﬂlo]oNAY.BLIU.lB\S&"
(IR42)LDESTRIF
FROM THE
LOO. CIN F
(1242)INOTES ON OETEOLOGY OF
MICROFHTHALMUS (POLL)Y  AND
deiUflUN Ul YH” LLﬁhLIth

L9 a-

(1943 LDESTRIFT IO
(‘)}' oNUU L3 UF ’

.

+ CIN FhLNLM)

dOOF THE TSTHYOLOGIL ¥

TanANYJhﬁ d OANN.MUS. CONGO 20014 .8
CNCH DY -

ShOIN KATANGA RBY H.JgREDG]
FeNAT B .21 -34 CIN FRENCHY .

(1758)
A NEW CYPRINGID AND & L LDa
CONGOLESE FOREST. hiJoAUUL#“U}&ﬂLHe
(1963}
ECONTRIBUTION TO THE SYSTENATIO STUDY OF THE
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ICTHYOLOGICAL FAUNA OF THE CENTRAL CONGO.J ANN.

. [ FR.CENTRALE Z0OOL. 116343-111 (IN FRENCH)
(1967)EBBN§E¥§ﬁTfON TO THE TCTHYDLOGICAL FAUNA OF

ANGOLA.1 FUBL. CULT.CO.DIAM. ANGOLA 73511%5-381
(IN FRENCH)

(1972)FEEDING BEHAVIOUR OF BAREBEL(CATFISH).
LAMMERGEYER NO 17165,

(1909) LRFRELIMINARY DBESCRIFTIONS OF NEW SPECIES OF FISH
COLLECTED IN CENTRAL BORNED RY DR A.W. NIEUWENHUIS
IN 1898 AND 1200.] NOTES LEYDEN MUS. XXIV $179-
202 (IN FRENCH)

(1919 DESCRIFTION OF CLARIAS NIGERIAE N.SF., FROM THE
WARI+MOUTH OF THE NIGER. WEST AFRICA ZOOL.MED.
LEIDEN 524

(1969)THE FISH -~ LIFE OF THE FONGOLO RIVER BEFORE THE
LLDCUR” OF THE J.6. STRIJDOM DAM.M.S5C. THESIS»
UNIVERSITY OF WITWATERSRANI,RSA.

(1969)THE FISH LIFE OF THE FONGOLA RIVER REFORE THE
CLLOSURE OF THE J.G.8TRYOOM DiAM. M.8C. THESISsUNIV.
OF WITWATERSRANDY SOUTH AFRICA.

(L9%3)THE HEART OF THE COMMON INDIAN CATFIGH,
HETEROFNEUSTES FOSSILIS (BLOCH) yWITH SPECTAL
REFERENCE TO THE CONDUCTING SYSTEM.PROC.ZOOL.,
SOC.BENG.6$113-118.

C1957) TREMATODA . EXFLOK, FARC NATN. UFPEMBA MISS.G.F.

DE WITTE (1246-49)y 481128,

(1960)

THE MEASUREMENT OF

PRODUCED BY ALR BREATHING
FISHES AND EVIDENCE THE R RATORY FUNCTION
OF THE ACCESSORY RESPFIRATORY ORGANS.FROC.
INDIAN ACALLSCI.32 B 11926,

(1961
A HYDROSTATIC FUNCTION OF THE AUCESSORY
RESFIRATORY ORGANS IN Al THING FISHES.
NATUREy LOND.1P1 (478431396397

(19720

EVOLUTION OF CATALASE IN FISH. COMF.BIDCHEM.
FHYSTOL (FHYSIOL . ) 43A(4) 110531008
(1972)ARUARIUM FISH ENDANGER THE FISH FaliNa OF FLORIDA.
AQUARTEN MAG.6(11)1482--483,
(1938)
GESERVATIONS ON THE CONFLUENCE OF THE MEDIAN FINS
IN AN ALR BREATHING C&TFISH ‘MARDOF " CLARTALG
EATRACHUS LINN) cBULL «BOCFORTUG. BT NAT . 12(20) 8155
=165,
(1967)
ON THE TRE

(1966)0N THE LU'ﬁNkUU
FRES HWﬁ)Fh FISHES. bLi.
(1926604 NL : 1Y (OF &
- ESHWATER ]thUquoNAthNl
- I8 208209,
(1966 THE CUTANEQUS SENLE-
BATRACHUS (GRONOVIOU
(L9580
lNﬂdCEﬂ SFAWNING OF THE INDIIAN CATFISH. BCTENCEY
12311080,
CL9E7)
SOME ABFECTS OF INDUCED SFAWNING IN CATFISH
HETEROFNEUSTES . NATURWISSy 4403684,
(1L957)
INDUCED SPAWNING OF THE INDIAN CATFIGH

SHENSCHA-

ORGANS OF CLARIAS
H) L0 ANZ L7685 2379-384,
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HETERUOFNEUSTES FOSSILIS WITH FITUITARY
INJECTIONS, ACTA ANAT.31:1531-562.

(1958)
SFAWNING CATFISH WITH MAMMALIAN HORMONES.NATURE,
LOND,1828122-123.,

(1958)
INDUCELD SFAWNING IN THE CATFISH HETEROFNEUSTES
FOSSILIS WITH MAMMALIAN CHORIONIC
GONALOTROFHINS. ACTA ANAT.32:230-234,

(1959)
ACTION OF MAMMALIAN HORMONES ON THE SFAWNING
OF CATFISH.J.SCIENT.IND.RES.18C1185-191.,

(1973)LYTOCESTUS LONGICOLLIS SF. NOV.(CESTOIDEA:
CARYDFHYLLIDEA) FROM THE CATFISH CLARIAS
BEATRACHUS (LINN.) IN INDIA. J.HELMINTHOL. 47(14)
1415-420,

(1966)0N THE SACCUS VASILOSUS IN SOME INDIAN
FRESHWATER TELEQSTS.NATURWISSENSCHAFTENs G3(9)1
233.

(1973

CHANGES IN THE FITUITARY-INTER-~RENAL AXIS AFTER
A GONADECTOMY IN THE CATFISHsCLARIAS BATRACHUS
C(LINNG) +ACTA ZOOL.STOCKH.53(2)1135-145.

(1973)

CHANGES IN THE HYFOTHALAMO-NEUROHYFOFHYSIAL
COMPLEX AFTER GONARECTOMY IN THE CATFISH CLARIAS
BATRACHUS(LLINN,. )y + ZOOL.BEITR.19(3) $319-333.

(1973)

IN VITRO DEMONSTRATION OF CHANGES IN THE
FREOFTICONEUROHYFOFHYSIAL COMPLEX AFTER ELECTRIC
STIMULATION OF THE OLFACTORY TRACT IN THE
CATFISHsCLARIAS BATRACHUS(LINN,)., Z,ZELLFORSCH.
MIKROSK.ANAT . 139(1)195-99,

(1965)A FPREMLIMINARY REVIEW OF THE GENES RHAERDOCHONA
RATLLIET» 19165 WITH DESCRIFTION OF A NEW AND
RELATED GENUSs ACTA FARASIT: FOL) 13(39/46):
407424 .

(19723) TRAWLING~ ChNTFﬁL AFRICA STYLE.FISH.NEWS INTER.

! @72 3

(1% /4)EEMMLiulﬁL bMﬁLL LhﬁrY FAIR TRAWLING TRIALS LAKE
ZleNQ MALAWI 1971.AFR.J. TROF HYDROBIDL JFISH.3(1)¢

17 8.

(1267)FISH AND FISHERIES OF NORTHERN NIGERIA,
NIGERTAyMIN.OF AGRIC. FF 226.

(1208 HESCRIFTIONS OF NEW FRESHWATER FISHES FROM CHINA
AND JAFAN + ANN.MAG.NAT.HIST.»LONDON. 11149-153,

{(1978)

VARIATION OF MUSCLE LIFIDS IN DIFFERENT
S1ZE AND WEIGHT GROUFS OF CLARIAS BATRACHUS
SCILCUNG.ASSUC.FROC. 423195,

(1943)THE FISHES OF THE BANGWEULU REGION.J.LINN.SOC.
LONION.418183-217

CL276)KRARYOTYFIC STUNIES ON 4 SFECIES OF FISHES.
NUCLEUSC(CALCUTTAY ,19(2)195~-28,

(12630 THE FITUITARY GLAND OF THE TELEQOST CLARIAS
LAZERA C&V. FROC, ZUJL S0C.U.AR, 1:127~146,

(1i969)8TUDIES ON THE THYMUS OF THE NILE TELEUST FISH»
CLARIAS LAZERA CXV., ACTA VET.HUNG. 192:331-342

(1987)8TUNIES ON THE ADRENAL GLANIOS ANDI CORFUSCLES OF
STANNIUS OF THE TELEQST NILE FISH CLARIAS LAZERA
CEV. ACTA VET. HUNG., 19:1343-350,

(1970)STUNIES ON THE GONADS OF THE TELEOST NILE FISH
CLARIAS LAZERA CRV, WITH SPECIAL REFERENCE TO
THEIR ENDOCRINE TISSUES. ACTA VET.HUNG, 20:129-138
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(1970)THE MORFHOLOGY OF THE FINEAL ORGAN IN THE TELEDST
CLARIAS LAZERA C&V. ACTA RIOL. HUNG. 21:25-33

(1971)
GROWTH RATE MEASUREMENTS IN GAMMA IRRADNIATED
CATFISH ZsNATURFORSCH. (B)s246(9)P42-947,

(1975)

RIOCHEMICAL AND FPHYSIOLOGICAL CHANGES IN EGYPTIAN
NILE FISH SUBJECTED TO VARYING LEVELS OF GAMMA
IRRADIATIONLIN:IMFACTS OF NUCLEAR RELEASES INTOD
THE AQUATIC ENVIRONMENT. INT .ATOMIC ENERGY ASSOC.
STI/FUB-406(VIENNA) 1415-430.

(1941)

THE ESTIMATION OF CYSTINE»TYROSINE.AND
TRYFTOFHANE IN SOME COMMON EDIBLE FISHES OF
RENGAL « ANN.RIOCHEM.EXF . MED.1:321-324.,

(1961)CAN ALBINO CLARIAS.] AQUAR., TERRAR. Z. 141268~
269 (IN GERMAN)

(1939)LISTRIBUTION OF FREE AND TOTAL ASCORRIC ACID IN
THE LIVER AND MUSCLE OF RENGAL FRESHWATER FISH.
JoINDIAN CHEM SO0C.16:511-514,

(1941 )NICOTINIC ACID CONTENT OF FISH.ANN.BIOCHEM.EXF.
MELD.1:75~-78.,

(1976)

HISTOCHEMICAL LOCALIZATION OF LIFID IN THE
RESFIRATORY MUSCLES OF A FRESH WATER AIR BREATHING
SILUROIN FISH CLARIAS BATRACHUS.ZEITSCHRIFT FUER
MIKROSKOFISCH-ANATOMISCHE FORSCHUNG.20(2)3
290~-301.

(1974)

OBSERVATIONS ON THE CARBOHYORATE DIGESTING ENZYMES
IN CARNIVOROUS CATFISH HETEROFNEUSTES FOSSILIS.
JINLFISH.SOC.INDIA.6:83-84,

(1960)STURIES ON A NEW SFECIES OF THE GENUS
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STUDIES ON THE FHYSIOFATHOLOGY OF ELOOD' OF FRESH
WATER FISHES INFECTED WITH TWO NEW FORMS OF
TRYFANOSOMES, ZOOL.185(304) 207221,

(1974)

EFFECT OF TRYFANOSOME INFECTION ON BLOOD GLUCOSE
LEVELS OF SOME FRESH WATER TELEOSTS.J,INL.FISH,
SOC.INDIA.6:81-82,

(1975)

STUDIES ON THE FHYSIOLOGY OF ELOODN OF SOME
FRESH WATER FISHES OF INIIA FART1 NORMAL ELOOD
GLUCOSE ANL |.ACTIC ACID LEVELS..J.INL.FISH.SOC,
INDIAy 731-6.

(1976)

CYCLIC CHANGES IN SERUM CHOLESTEROL LEVELS OF
FRESH WATER CATFISH CLARIAS BATRACHUS.ZEITSCHRIFT
FUER TIERFHYSIOLOGIEs TIERERNAEHRUNG UNDN FUTTERMIT
TELKUNDE ,36(4)1179-183.

(1977)

CYCLIC CHANGES IN ELOOD UREA LEVELS OF FRESH WATER
CATFISH CLARIAS EBATRACHUS.ZEITSCHRIFT FUER TIER
FHYSIOLOGIE + FUTTERMITTELKUNDE.38(4):211-214,

(1960)LEVOLUTION OF THE AFFARATUS DIIVIDING ELOOD
STREAMS IN VERTERRATES HEART.1 ZOOL.ZH. 39:1218
~1231 (IN RUSSIAN WITH ENGLISH SUMMARY),

(1830)0N THE RESFIRATION ORGANS AND AIK BLALDER OF
CERTAIN FISHES OF THE GANGES. GLEANINGS IN
SCIENCE.2:169-176.

(1974)

EMBRYONIC AND LARVAL LDEVELQFMENT OF
HETEROFNEUSTES FOSSILIS. JJINLFISH.S0C.INDIA.
6133-44,

(1974)

EMBRYONIC AND LARVAL DREVELOFMENT OF HETEROFNEUSTES
FOSSILIS.JINL.FISH.80C, INLTA.L333-44,

(19%8) THREE NEW LDIGENETIC TREMATODES. EMOLEFTALEA
FROTEROFORA N.SF . (CEFHALOGINIMIDAE?
CEFHALOGGONIMINAED) FHYLLODISTOMUM SYMMETRORCHIS

N«BF. AND FHYLLODISTOMUM GHANEMSE N.S.F.
(hUhOUUF"TﬁhF. GORGODERINAEY FROM WEST AFRICAN

HWATER FISHES, FROU. HELMINTH. 500, WAaBH.
»3‘1(1)v1 -8

(1963)STUDTES ON ART OF CLARIAE MAGUR (CRV.) .
AGRAVUNTIV . UK (3) G967,
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GUNTHER) RY FITUITARY HORMONE INJECTION.
FROC. INDO-FACIF. FISH.COUN. 10(11):1205-213,

(1968)REFORT ON TEST FISHING AND AND ANGLING IN
CLEVELAND LAM FROM 1962-19468. INTERNAL REPORT
FISHERIES RESEARCH CENTER(HENDIERSON)sMIN.OF AGRIC
R&5Ss RHODESIA.PP19.

(1962)REFORT ON TEST FISHING AT MARANDELLAS TOWN
COUNCIL NYAMBUIA AND NYAKAMBIRA DAMS(9/4/69 -~
11/4/69.INTERNAL REFORTsFISHERIES RESEARCH CENTER
(HENDERSON) yMIN.OF AGRIC»R&SSsRHODESIA.FF7.

(1269)IREFORT ON NGONDOMA DAM: SURVEY ANDI TESTFISHING:.
15-18 AFRIL»1969y INTERNAL REFORT FISHERIES
RESEARCH CENTER(HENDERSON)y» MIN.OF AGRIC.R&SS»
RHODESIA.PF4

(1970)FIRST REFORT ON SILALABUHWA DAM.INTERNAL REFORT
FISHERIES RESEARCH CENTER(HENDERSON)sMIN.OF AGRIC
R&8SyRHODESIA.FF3.

(1971)SILALARUHWA DAM(SECOND REFORT).INTERNAL REFORT
FISHERIES RESEARCH CENTER(HENDERSON)»MIN.OF AGRIC
R&S8SyRHODESIA.FP?.

(1971 )NGONDOMA DAM(SECOND REFORT).INTERNAL REPORT
FISHERIES RESEARCH CENTER(HENDERSON)sMIN.OF AGRIC
R&SSsyRHODESIA.FF10.

(1972)REFORT ON CHIMWEMBWE DAM.INTERNAL REFORT
FISHERIES RESEARCH CENTER(HENDERSON?)y MIN.OF
AGRIC.R&SSsRHOLESIA.FF8.,

(1973)FARM LIAMS FOR FISH FRODUCTION.RHOD.AGRIC.J.71(6)
133*1380

(1974)REFORT ON TESTFISHING IN GWENORO & IMFPALI DAMS.,
INTERNAL REFORT DEFT OF NAT.FARK SWLF.MAN»MIN.OF
LANDS sy RHODESIA.PFB.

(1974)REPORT ON ORSERVATIONS AND TESTFISHING IN FINDI
FARK DIiAM IN THE BANKET AREA.INTERNAL REFORT s
DEFT.OF NAT.PARK SWLF.MAN.MIN.OF LANDS,RHODESIA.
FF10. ' .

(1974)REFORT ON TESTFISHING AND' ORSERVATIONS OF NGAMO
AND WHITE WATERS DAMS.INTERNAL REFORT » DEFT.OF
NAT,PARK BWLF . MAN.MIN,OF LANDS,RHODESIA.FF7,

(1974)REFORT ON TESTFISHING IN NGONDOMA DAM(22/4/74 TO
27/4/74,INTERNAL REFORT » DEFT.OF NAT.FPARK RUWLF.
MAN., MIN.OF LANDS,RHODESIA.FF8.

(1934)CON ANOTHER AFRICAN SFECIES OF THE GENUS CLARIAS]
EBULL .MUS,.Z0OOL .,ANAT.COMF, TORINO 44:231-239,

(IN ITALIAN),

(1936)IR KARL JORDAN’S EXFEDITION, TO ‘SOUTH WEST AFRICA
AND ANGOLA: THE FRESHWATER FISHES. NOVIT.ZoOL.
TRING 40:63-74

(1962)FISHES OF THE CRATER LAKES OF THE NORTH-WESTERN
CAMEROONS, EONN. ZOOL, BEITR. 13:146-192,

(1974)

AN ARTIFICIAL FEED FOR AIR BEREATHING FISHES.,
LARDEVyFART B :LIFE SCIENCES.12(4):151-152,

(1974)

AN ARTIFICIAL FEED' FOR AIK BREATHING FISHES.LABDEV
FART BILIFE SCIENCES.12(4):151~152,

(1884)THE SURVEY OF WESTERN FALESTINE.FRESHWATER .
FISHES. LONDON, $i162-177,

(1931)TREMATODE FARASITES OF FHILIFFINE VERTEBRATES.
ITT.FLUKES FROM FISH AND REFTILES.FHILIFF.J.SCI,
443417423,

(1932)NOTES ON MALAYAN FRESH-WATER FISHES.NO.3 THE
ANABANTUID FISHES.NO.4,S0ME NEW AND INTERESTING
RECORIDS NO. 5. MALAYAN NAMES . BULL .RAFFLES MUS,
SINGAFUORE NO.24!63-95,

(1B893)LON THE NATURE OF THE DORSAL SFINES OF SILURIDS
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AND' CYFRINOIDS C.R.JAC. CXXI 1909-911.(IN
FRENCH)

(1895)CON THE TERRESTRIAL HARITS OF THE AFRICAN SILURID

CLARIAS LAZERAy CUVIER AND VALENCIENNES.I1BULL.
US.NH. FPF.271-272, (IN FRENCH)

(1897)LTHE LISTRIEBUTION OF THE SILUROIDES IN SPACE
AND TIME.IREV,.SCI.(4)VII(485-689.(IN FRENCHY

(1904)CA FEW REFTILESyBATRACHIANS AND FISH OF UFFER
TONKIN.,J BULL.MUS. FARIS 1297-301 (IN FRENCH)

(1964)CCAVE RIDLOGY. THE RIOLOGY OF CAVE DWELLING
ANIMALS.]1 FARIS :1-619., (IN FRENCH)

(1962)REFORT ON LAKE MCILWAINE. F.R.C.INVEST. REPORT,
(MIMEOsREFORT)DEFT.RE5S.MIN.AGRIC.RHODESIA,

(1962)REPORT ON NGESI LAKEsNO. IsIIZIII.F.R.C.INVEST,
REFORT . (MIMEQO.REFORT)DEFT .RESS.MIN.AGRIC,
RHODESIA.

(1962 REFORT ON LARKE SERARKWEsNO.IZII.F.R.C.INVEST,
REFORT. (MIMEOsREFORTS)DEFT.R88S.MIN.AGRIC.,
RHODESIA.

(1965)S0ME FROBLEMS OF BREEDING RIOLOGY OF FISH IN
IMPOUNDED WATERS.KARIBA RESEARCH SYMPOSIUM.LAKE
KARIEA FISHERIES RESEARCH INSTITUTEs,KARIBA397-103

(1970 LEREEDING AND FRODUCTION OF CLARIAS GARIEFINUS.]
DEFT,. OF NATURE CONSERVATIONs LOWVELD FISHERIES
STATIONy 19691970 MAREBLE HALLsTVL.RSA.

FROJECT NO. S.FFP30-43.(IN AFRIKAANS)

(1971)A CASE STUDY OF LAKE KARIBRA.(MIMEO.REFORTILEFT.
NAT . FARKS . SWLIOF + MAN.SALISBURY y RHODESIA.FF 35,

(1972)LINVESTIGATIONS INTO ASFECTS OF THE ECOLOGY.
BREEDING AND FRODUCTION OF CLARIAS GARIEFINUS
(BURCHELL)1822.1M,.5C. THESISsAFRIKAANS UNIVERSITY
OF THE RANDyRSA.(IN AFRIKAANS)

(1974)0BSERVATIONS ON THE BREEDING HABITS OF CLARIAS
GARIEFINUSCBURCHELL) «J.FISH.BIOL .6(23-27.,

(1975)

AGE ANI' GROWTH STUDLIES OF CLARIAS GARIEFINUS
(BURCHELL) ICLARIIDAE) IN THE TRANSVAALsSOUTH
AFRICA., J.FISH BIOL.7:227-233,

(19468)SURVEY OF THE FISHES IN THE ORANGE AND VAAL RIVERS
FROM ALIWAL NORTH TO DOUGLAS.NEWS. BULL.ZOOL.
S0C. S.AFR. 9(2):18-7.

(1973)

FOOD OF THE JUVENILES OF THE CATFISH CLARIAS
BATRACHUS(LLINN.) « J.INLAND FISH.S0C.INDIA,
RARRACKFORE 587881,

(1979)LA NEW FARACAMALLANUS (NEMATODA!CAMALLANIDSE)
FROM A FISH CLARIIDAE 0OF SANGALKAN (SENEGAL).1]
ANNLS. FARASIT. LUM. COMF. 45:441-447., (IN FRENCH

(19059)8TURIES ON FARASITES OF FHILIFFINE EDIBLE FISHES.
1. FAMILY CLINOSTOMIDAE IN OFHICEFHALUS STRIATUS
BLOCHs CLINOSTOMUM FHILIFFINENSIS SF.NOV, WITH
NOTES ON THE DEFINITIVE HOSTS. FHILIFF.J.SCI.
88(3): 263-278.

(1974)

A COMFARATIVE HISTOLOGICAL STUDY OF THE
STOMACH OF A FEW TELEOST FISHES(FART1).MORFHOL.
JAHRE., 120(2):1244-253.

(1928)LSTUNIES ON THE EYES ANDIN VISION OF FISH.1 BULL.
RIOL.FRANCE EBELG. SUFFL. 11:1-222 (IN FRENCH)

(1728)LTHE STRUCTURE OF THE EAR OF CLARIAS BATRACHUS
AND AMEIRUS NERULOSUS LESUEURs WITH RESFECT TO
HABITAT AND EIOLOGY OF THESE TWO SILURIDS.I BULL.
S0C.ZOOL.FR. 52:581-594 (IN FRENCH).

(1880)LFIRST CONTRIBUTION TO THE FISH FAUNA OF THE
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ISLAND OF BORNEQO.JANN.MUS.GENOV.XVI.FPF161-182,
(IN ITALIAN)
(1893)DI ALCUNI FESCI RACCOLTI NEL PAESE DEI SOMALI

DALL INGRE L, BERICHETTI-RIBECCHI.ANN.MUS.GENOVAY
(2)XIII:448~-455.

(1895)ESPLORAZIONE DEL GIURA E DEI SUOI AFFLUENTI
COMPIUTA DAL CAF.V.ROTTEGO DURANTE GLI ANNI
1892-~1893 SOTTO GLI AUSFICII DELLA SOCIETA
GEOGRAFPHICA ITALIANA.FESCI.ANN.MUS,GENOVA(2)XV?
21"‘600

(1897)FESCI RACCOLTI DA ION EUGENIO DEI PRINCIFI
RUSFOLI DURANTE L ULTIMO SUO VIAGO NELLE
REGIONI LEI SOMALI E DEI GALLA. ANN.MUS.GENOVA
(2)XVIII$24-31,

(1948)ECOLOGICAL INVADERS TILTING THE SCALES. SCI.NEWS.
?4(17)¢ 423-425,

(1957)THE CULTIVATION OF CATFISH{(CLARIAS SFF.)THAI
FISH.GAZ.10(1) 13949,

(19262)RAISING OF YOUNG CATFISH IN FLOATING RASKETS.
THAI.FISH.GAZ.15(3):271-276.

(19464)CULTURE OF CATFISH (CLARIAS SFF.).FISH CULTURE
EXTENSION FAMFHLETsFISHERIES DEFT.RANGKOKS,
THAILAND

(1974)

SOME ASFECTS OF THE HEMATOLOGY OF CLARIAS
RATRACHUS (LINN.) .Q.J.FLA.ACAD.SCI.

(1964)S0ME FRORLEMS OF UGANDA SWAMFS.FROC.FAF.I.U.C+N.
FUBLS.N.S. 411926204,

(1971)FHYSICAL CHARACTERISTICS AND CHEMICAL COMFOSITION
OF FRESH BREAMyMUDSUCKERyTIGER~FISHyAND BAREBEL
FROM LAKE KARIBA.FISH.RES.RULL.ZAMBIA(S):11463-173,.

(1897)CBULLETINS ON THE FAUNA OF SOUTH AFRICA.I.
RULLETINS OF FRESHWATER FAUNA OF SOUTH
AFRICAJ. Z0OL .JAHRR.SYST. X$135-199.

(1841)L0ON THE MHELMINTH FAUNA OF EGYFTI1.(2ART.)SERsLT.
ARADR, LAND WISS. WIENs 44:463-482.,

(IN GERMAN)

(1969)STUNIES ON CENTRAL AFRICAN FANS. 3. FAUNA AND
FHYSIO-CHEMICAL ENVIRONMENT OF SOME EFHEMERAL FOOL
HYDRORIOLOGIA 33:93-116.

(1972)DIVERSITY AND ARUNDANCE OF AQUATIC INSECTS
REDUCED RY INTRODUCTION OF THE CLARIAS
GARIEFINUS TO FOOLS IN CENTRAL AFRICA.RIOL.
CONSERV.4(3) 31169175,

(19464)THE ECOLOGY OF THE FISHES OF A SMALL RIVER
OF THE LAKE VICTORIA BASIN.ANN.REF.EAFRO, (19462/
1963) 13235,

(1969)THE EIOLOGY AND ECOLOGY OF THE FISHES OF A SMALL
TROFICAL STREAM.J,Z00OL.LOND. 15821485529,

(1970)A DESCRIFTION OF CERTAIN INDIGENOUS FISHING
METHODS FROM SOUTHERN DAHOMEY. AFR.J.TROF.
HYDROEBIOL . FISH. 1:129-14C.

(1943)

THE FOOD OF THE CROCODILE (CROCODILUS NILOTICUS)
FROC.ZOOL .S0C.LONDN. 1132108-112,

(1948)FRELLIMINARY SURVEY OF THE FRESHWATER FISHERIES

OF NIGERIA.LAGOS,GOVERNMENT FRINTERyNIGERIA.

BOT AFRLIXy3-4(329-363.

(19469)
[ON THE FINE STRUCTURE OF TASTE RUDS OF THE
CATFISH (CLARIAS BATRACHUS (L.) AND KRYFPTOFTERUS
BICIRRHIS(C. &V )) 12 ZELLFORSCH MIKROSK, ANAT . 100
952507 (IN GEIMAN)

CIGE9ITHE ANADROMOUS FISHES OF LAKE VICTORIA.REV.ZOOL.
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(1975)DISTRIBUTIONs TROFHIC RELATIONSHIFS ANI BREEDING
HABRITS OF THE FISH FOFULATIONS IN A TROFPHIC LAKE
BASIN, (LAKE EBOSUMTWIy GHANA) J.ZOOL.117(1)325-56.

(1951)CCONTRIBUTIONS TO THE STUDY OF THE RESFIRATORY
ORGANS OF THE TELEQSTS! CLARIAS AND
HETEROEBRANCHUS] . BULL +MUS.HIST.NAT.BELG.27(36)1-8
(IN FRENCH)

(1960)A REVIEW OF THE KAFUE RIVER FISHERY.RHOD'.AGRIC.J.
57(1):86~92.

(1960)A REVIEW OF THE KAFUE RIVER FISHERY.IN!REFORT
ON THE TRAINING CENTRE ON FISHERY SURVEYS FOR
THE COUNTRIES OF THE AFRICAN REGION AT TANGAr
TANGANYIKA. VOLII ESSAYS ON THE STATUS OF
FISHERIES DEVELOPMENT IN SELECTED COUNTRIES AND
TERRITORIES OF AFRICA., FAQ/UN.:1128-141,

(1934)S0ME ORSERVATIONS ON THE RESFIRATION OF CERTAIN
TROPICAL FRESHWATER FISHES. J.EXF.RIOL.113
283-306.

(1924)0ON A NEW SFECIES OF THE CESTOIARIAN GENUS
CARYOPHYLLAEUS FROM AN EGYFPTIAN SILUROID.

FROC. ZOOL. LLOND. 1924(2)1529-332.

(1925)0N SOME REMARKABLE NEW MONOTICELLIA-LIKE
AND OTHER CESTODRES FROM SUDANESE SILUROIDS.
ReJL.MICROSC.SCI. &9(4)3703~729.

(1937)S0ME CESTORES FROM SIERRA LEONE. I.ON WENYONIA
LONGICUADA SF.N. AND FROTEO CEFHALUS RIVITELLATU
SF.N. FROC., ZOOL. S0OC., LONL. 1936(4): 931-937

(1937)S0ME CESTOLES FROM SIERRA LEONE. II A NEW
CARYOFHYLLAEIDY MARSYFOCEFHALUS AND
FOLYONCHORBOTHRIUM, FROC.ZOOL.SOC, LONID.
1937(2)1189~-197.

(1933)I1I. FISHES (OTHER THAN CICHLIDAE) OF LAKE
BANGWEULU AND ADJOINING REGIONS WITH DESCRIFTIONS
OF THREE SFECIES.ANN.MAG.NAT.HIST.SER,10+sV,
XI1y1933:34-52,

(1933)THE FISHES OF LAKE NYASA (OTHER THAN CICHLIDAE).
FROC.,ZOOL.SOC.LONDON: 285316,

(1961 LIPIDES AND WATER CONTENT OF THE TISSUES OF
CLARIAS LAZERA.Z.VERGL.FHYSIOL .45y (1)350-55,

(1961)EFFECT OF EXCESS GLUCOSE ON THE CARBOHYDRATESy
WATER AND FAT CONTENTS OF THE TISSUES OF CLARIAS
LAZERA . Z+VERGL +FHYSI0L . 458227232,

(1961)STUNTES ON CARBOWYDRATE CONTENT OF THE TISSUES
OF CLLARIAS LAZERA.Z.VERGL .FHYSIOL,45(1)356-60,

(1962)EFFECT OF STARVATION ON THE CONTENTS OF THE WATER
ANDN LIFIDES OF TISSUES OF CLARIAS LAZERA.Z,VERGL.
FHYSIOL.45(4) 1390395, N

(1962)EFFECTS OF STARVATION ON CARRUHMYDRATE CONTENT OF
TISSUES AND ON RELATIVE WEIGHTS OF ORGANS OF
CLARIUS LAZERA.Z VERFL.PHYSIOL., 45(3):1315-21.

(1963)THE EFFECT OF FASTING ON THE TOLERANCE OF
CLARIUS LAZERA TO EXCESS GLUCOSE Z VERGL.FHYSIOL.
46(3) 31420 )

(1964) THE ASSIMILATION OF FRUCTOSE AND GALACTOSE IN THE
HIFFERENT TISGUES OF CLARIAS LAZERA.Z.VERGL.
FHYSIOL .49(2)$130~-137, .

(1964 EFFECT OF INSULIN ANIN EXCESS GLUCOSE ON THE
CAREOHYDRATES yWATER AND FAT CONTENTS OF THE
TISSUES OF CL.ARIAS LAZERA,Z . VERGL FHYSIOL ,48:624-
631,

(1972)DEFOSITION AND UTILIZATION OF OLIVE oI EY o
DIFFERENT TISSUES OF CLARIAS LAZERA WITH REFERENC
E TO THE DEGREE OF SATURATION OF DREFOT FAT. ZooL
SOCLEBYFT BULL.24131-41,

(1960)0N & COLLECTION OF CAMALLANID NEMATODES FROM
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SHWATER FISHES IN CEYLON.J.HELMINTH.34(1-2)%
116,




Plate 1.

Plate 3.

Dentition of upper jaw of Clarias
gariepinus that would previously have
been named Clarias mossambicus (from
the Hartbeespoort Dam, Republic of
South Africa).

Liver of dissected Clarias gariepinus
showing (arrow) hepatic blood vessel
leaving main body of Tiver to Tink to
the lateral liver lobe. Note orange
coloured flesh - the flesh of the
African catfish has a venison type
texture (from Sand-River Lake,
Swaziland).
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Plate 2.

Dentition of upper jaw of typical
Clarias gariepinus (from Hartbees-
poort Dam, Republic of South Africa).

Plate 4.

Lateral liver lobe exposed externally
on Clarias gariepinus. Entry made
laterally immediately posterior to
skull: note tubercles on skull plates
(from Sand-River Lake, Swaziland).
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